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Failure to produce trachoma in blind human eyes with the various 
types of bacteria, including Bacterium granulosis, found on the trachom- 
atous conjunctiva was recorded in previous reports.’ The conclusion 
was reached that trachoma is not a bacterial disease and the suggestion 
made that the etiologic agent might be found among the group of 
so-called filtrable viruses. 

That a virus may be the agent in trachoma is suggested by the 
following observations: (1) the absence of a known bacterial cause, 
(2) the positive filtrations reported by Nicolle, Cuénod, and Blaizot ° 
and (3) the presence of Halberstaedter-Prowazek * cytoplasmic inclu- 
sion bodies in the conjunctival epithelial cells. 

Filtration experiments in trachoma have for the most part given 
negative results. The positive ones of Nicolle and his associates must be 
considered of significance, however, since the factor of adsorption of 
virus by pore surfaces, disregarded in all other experiments on trachoma, 
was controlled by them by the use of an especially prepared filter with 
small filtration area. Their results are significant, moreover, since in 
one of their two filtration experiments the resulting infection of the 
monkey was proved to be of trachomatous nature by transfer to the 
human conjunctiva. Additional support for the view that the agent of 


trachoma is at times filtrable comes from the experiments of Olitsky, 
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Knutti and Tyler * and from those of Julianelle and Harrison.® Olitsky 
and his associates found that what they considered to be trachomatous 
infection of the Macacus rhesus monkey was produced in 1 of 20 ani- 
mals inoculated with bacteria-free filtrates of trachomatous materials. 
The disease also developed in 9 of 16 animals inoculated with unfiltered 
material. Julianelle and Harrison used bacteria-free filtrates to inoculate 
29 rhesus monkeys, in 3 of which typical trachoma developed. In 14 
of 16 animals inoculated with unfiltered material the infection developed. 

The filtration experiments of these three groups of investigators 
indicate that while the agent of trachoma is generally not filtrable, it 
is sometimes possible to produce the disease with bacteriologically sterile 
filtrates. Their results suggest the possibility that the usual inactivity 
of filtrates may be due to adsorption of the agent by the filter rather 
than to the large size of the particle. 

The cytoplasmic inclusion bodies of trachoma are basophilic and 
heterogeneous whereas the inclusions characteristic of many virus dis- 
eases are acidophilic and homogeneous. This difference has led Olitsky 
and Tyler ® and Julianelle* to deny the virus origin of the trachoma 
inclusions. On analysis, however, this difference is more apparent than 
real, as is indicated by such recent investigations as those of Goodpasture 
and Woodruff,* and Goodpasture, Woodruff, and Buddingh.® These 
investigators have shown that the typical acidophilic inclusions of mollus- 
cum contagiosum, fowl-pox and vaccinia are in reality composed of 
small granules, the elementary bodies, embedded in a homogeneous 
acidophilic material, the matrix, which varies in composition in the 
different diseases. The elementary bodies of vaccinia and fowl-pox are 
comparable in size and staining reaction to the elementary bodies of 
the mature inclusion of trachoma. Furthermore, the virus of psittacosis 
has been shown by Bedson and Bland *® and by Bedson*! to produce 
in one stage of its intracellular development a basophilic homogeneous 
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inclusion while in the other stages it takes the form of basophilic 
heterogeneous masses strikingly similar to the inclusions of trachoma. 
That the trachoma inclusion represents an intracellular colony of the 
virus is rendered all the more probable by the recent demonstration ** 
in inclusion blennorrhea that the inclusion bodies, which are morpho- 
logically similar to those of trachoma, are intracellular colonies of the 







causal virus. 
The present report is concerned with the nature of the trachoma 
inclusion and its components, the initial and elementary bodies. 














OBSERVATIONS IN SUBACUTE TRACHOMA 

It was demonstrated early by Morax '* that acute trachoma in reality. , 
consists of chronic trachoma complicated by superimposed infection 
with the ordinary conjunctival bacteria, particularly Neisseria gonor- 
rhoeae and Haemophilus conjunctivitidis (Koch-Weeks). A subacute 
uncomplicated form of trachoma does exist, however, and is character- 
ized by tumefaction of the conjunctiva and by mucopurulent secretion. 
The subacute symptoms may appear at the onset of the disease ( follow- 
ing experimental inoculations the disease has characteristically started 
with subacute symptoms) or later in its course. It is logical to expect, 
by analogy with the bacterial infections of the conjunctiva, that the 
agent of the disease would be present in greater numbers during the 
subacute than during the chronic phase. In chronic bacterial diseases 
direct microscopic demonstration of the causal organism is often impos- 
sible, and cultural methods must be relied on for the determination of 
the etiology. It is unfortunate that in virus diseases no simple cultural 
methods are available. 

Three cases of subacute trachoma were studied in which only the 
usual conjunctival saprophytes (Corynebacterium xerosis and Staphylo- 
coccus albus) were demonstrable. Two of the cases were in stage Ila, 


while the third was in stage ITT. 






















Case 1.—J. Y., a Tama Indian, aged 27, presented trachoma III with recurrent 
corneal ulceration. The duration of the disease was at least twenty years. On 
examination the conjunctiva showed subacute inflammatory signs, and there was 
considerable mucopurulent secretion. Gram-stained films of secretion revealed no 
hacteria, while cultures yielded growth only of C. xerosis. Giemsa-stained films of 
secretion (fig. 1.4) revealed numerous elementary bodies, both free and included 
in the leukocytes. In some oil immersion fields over a hundred of these bodies 
were counted. A small number of initial bodies (fig. 1B), often two or three to 
a field, were also seen. In epithelial scrapings, stained by Giemsa’s method, there 
were numerous inclusions. 

Case 2.—A white woman, aged 18, showed trachoma IIa with considerable 
secretion. Follicular hypertrophy involving particularly the fornices and upper 
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tarsal conjunctiva was found, and there was considerable associated papillary 
hypertrophy. Pannus was present. Gram-stained smears of secretion showed no 
bacteria, and cultures made on horse blood agar and chocolate agar showed only 
C. xerosis and a few colonies of Staph. albus. Giemsa-stained films of secretion 
revealed moderate numbers of free elementary bodies and an occasional initial 
body. Epithelial scrapings showed numerous inclusion bodies. In one preparation 
from the upper fornix of the right eye approximately 20 per cent of the cells 
contained inclusions. 

Case 3.—A white man, aged 25, had had trachoma Ila for at least three years. 
Follicle formation involved the tarsal conjunctiva of both lids, but was most 
prominent in the upper fornix. There was moderate mucopurulent secretion. The 
inflammatory signs were less marked in this case than in the first two reported. 
No bacteria were seen in smears of the secretion and only C. xerosis grew in 
cultures. Epithelial scrapings stained by Giemsa’s method revealed moderate 
numbers of inclusion bodies as well as free elementary and initial bodies. 


Fig. 1.—A, free elementary bodies in the secretion in a case of uncomplicated 
subacute trachoma; B, free initial bodies. 


OBSERVATIONS IN TRACHOMA WITH SUPERIMPOSED BACTERIAL 
INFECTION 

A study was made of 8 cases of trachoma in which the symptoms 
presented were acute or subacute and in which pathogenic bacteria were 
demonstrated in smears and in cultures. The essential observations 
are outlined in table 1. In two of the cases numerous inclusions and 
free bodies were observed which were interpreted as indicating trachom- 
atous activity coincidental with the secondary infection. It is possible 
that in these cases the superimposed infection served to “light up” 
a trachomatous process which might otherwise have remained chronic. 
Trachomatous material from the other six cases showed no inclusions 
or free bodies, and these cases are interpreted as representing chronic 
trachoma with superimposed bacterial infection. 


OBSERVATIONS IN CHRONIC TRACHOMA 
There have been 25 cases of chronic trachoma available for study. 
As the patients requested hospital care only because of complications, 
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usually involving the cornea, the majority of the cases proved to be 
in stage III and were not well suited for the purposes of research. 
‘There were a few cases among them, however, in which no treatment had 
been given. The results of the microscopic study of these cases are 
outlined in table 2 and indicate that while inclusion bodies are often 
difficult or impossible to find in chronic trachoma, they do occur with 
sufficient regularity in cases in which the condition has not been treated 


TABLE 1—Trachoma with Superimposed Infection 


Stage of 
Patient Trachoma Secondary Infection Inclusions Free Bodies 


Ill Diplococcus pneumoniae 

IIa Staph. albus (hem.) D. pneumoniae........ 
IIb D. pneumoniae 

III Haemophilus lacunatus (Morax).......... : 
III D. pneumoniae 

III H. influenzae 

IIb-III D. pneumoniae .... 

Ila-III H. influenzae 





Patient Free Bodies 
Ww. 
M. 
oO. 
N. 
Vv. 
M. 


* Untreated. 


to suggest etiologic importance. In a few cases free elementary and 
initial bodies were demonstrable even though inclusions were not. 


THE CHARACTERISTICS OF THE ELEMENTARY BODIES 


The morphology of the elementary bodies is best studied when they 
are in the free state. In films of the secretion from cases of subacute 
trachoma they appear as minute granules of uniform size (fig. 14), 
approximately 0.25 micron in average diameter. Their apparent size 
is somewhat exaggerated after prolonged Giemsa-staining (forty-eight 
hours), a procedure useful for photographic purposes. The granules 
are frequently arranged in pairs, occasionally in clumps or short chains. 
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The bodies are gram-negative but stain poorly with the ordinary 
aniline stains, a point differentiating them from conjunctival bacteria. 
With the use of 1 per cent safranin as a counterstain the ordinary gram- 
stained preparation does not reveal their presence. With dilute fuchsin 
or prolonged staining they may be successfully demonstrated. With 
Giemsa’s stain they are a reddish blue which can be varied between 
certain limits by shifting the reaction of the distilled water used for 
diluting the stain. Never, however, do they attain the pure blue of 
the initial body, which remains basophilic under all ordinary conditions. 
The staining reactions are essentially those of the Rickettsiae and of the 
elementary bodies of such virus diseases as vaccinia,'* fowl-pox '° and 
psittacosis.*° 

The elementary bodies are readily differentiated from neutrophilic 
granules, which they resemble somewhat in size and staining reactions, 
by the fact that they are alcohol-fast while the neutrophilic granules 
decolorize rapidly. Further distinguishing points are the irregularity 
in size and pure red color of the neutrophilic granules. They are readily 
distinguished from the basophilic granules or eosinophilic granules 
which in spring catarrh are often widely scattered in the secretion. In 
carefully decolorized, dust-free preparations nonspecific granules are 
rare and will not be confused with elementary bodies by an experienced 
observer. 


Phagocytosis of elementary bodies by both polymorphonuclear leuko- 
cytes and mononuclear phagocytes is frequently observed. There is no 
evidence of multiplication of the bodies within these cells. 


THE CHARACTERISTICS OF THE INITIAL BODIES 


The initial bodies are coccobacillary bodies of variable size which 
stain blue and bipolarly with Giemsa’s stain (fig. 1B). Like the ele- 
mentary bodies they can be distinguished from the conjunctival bacteria 
by their staining reactions with aniline dyes. Such poorly staining 
bacteria as Haemophilus influenzae and H. conjunctivitidis (Koch- 
Weeks) are clearly visible against a background of fibrin or of cells 
when stained with 1 per cent safranin (ten seconds), while the initial 
bodies, similarly stained, cannot be recognized. The initial bodies have 
an average size of about 0.3 by 0.7 micron, but may vary greatly. All 
the stages of transition between the elementary and the initial body are 
clearly visible, and both bodies are undoubtedly different forms of the 
same micro-organism. Division forms are not uncommon. In size and 
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staining reactions the initial body of trachoma is identical with that 
of inclusion blennorrhea '? and bears a striking similarity to the large 
form of the virus of psittacosis '* (fig. 2). 


FAILURE TO CULTIVATE THE ELEMENTARY AND INITIAL BODIES IN 
ARTIFICIAL MEDIUMS 


The cultivation of the elementary and initial bodies of trachoma in 
rabbit kidney-ascitic fluid medium was reported by Noguchi and 
Cohen.'* This finding has never been confirmed. With the same and 
similar types of mediums repeated attempts were made by me to obtain 
multiplication of these micro-organisms without success. 

The three cases of subacute trachoma and several cases of untreated 
chronic trachoma supplied large numbers of inclusions and free bodies. 
In case 1 numerous cultures were made under aerobic and anaerobic 


Fig. 2.—The virus of psittacosis, showing large and small forms—a mouse 
spleen impression smear obtained from Dr. S. P. Bedson. 


conditions on the ordinary types of bacteriologic mediums as well as 
on those developed for the study of highly parasitic organisms. In 
no instance was multiplication of the bodies obtained. 

In their failure to multiply on artificial mediums, the elementary and 
the initial body of trachoma resemble the similar bodies of inclusion 
blennorrhea and psittacosis, as well as the elementary bodies of other 
virus diseases. Multiplication was readily demonstrable in an experi- 
mental infection produced by me '” and has been reported by numerous 
observers in experiments with inoculation of the monkey eye and the 
human eye. It is to be expected that multiplication will occur in cul- 
tures of conjunctival epithelium. 


17. Dr. S. P. Bedson supplied psittacosis preparations. 
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Materials, Am. J. Ophth. 16:409 (May) 1933. 
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THE NATURE OF THE INCLUSION BODIES 


Examination of suitably prepared material shows clearly that the 
inclusions represent intracellular colonies of a virus, the intial body 
being the early phase of the life cycle and the elementary body the late 
phase. All transitional stages between the two phases of the virus are 
observable. It is evident that the cycle is similar to that of the virus 
of inclusion blennorrhea, and that the important stages of the cycle bear 
a striking resemblance to those of the virus of psittacosis. 


THE LIFE CYCLE 

The life cycle of the virus of inclusion blennorrhea has been dis- 
cussed in a recent paper,’ and that of the virus of psittacosis has 
been considered in a series of reports by Bedson'! and by Bedson and 
Bland.'® It seems more than probable that the life cycles in psittacosis, 
inclusion blennorrhea and trachoma will be found to be essentially the 
same. 

The following interpretation of the life cycle in trachoma is offered : 
The elementary body is considered the infective stage of the virus, by 
analogy with those of inclusion blennorrhea and psittacosis. A free 
elementary body penetrates an epithelial cell and, because of favorable 
nutritional environment, enlarges and develops into an initial body (fig. 
3A). The initial body then divides to form bodies of approximately 
equal size (fig. 3B). After a certain time, by progressive divisions, 
smaller and smaller bodies are formed; the inclusion now has a densely 
packed appearance (fig. 3C), and closely resembles the “morula” stage 
(fig. 3D) of the colony of the psittacosis virus. Finally a stage is 
reached in which only elementary bodies are present. The inclusion 
now may occupy the entire cytoplasm (fig. 3) or may remain rela- 
tively small (fig. 3). The former condition is seen often in early or 
subacute trachoma while the latter is seen typically in the chronic disease. 
Under pressure or friction, such as is supplied by the movements of 
the lids, rupture of the loaded cell occurs with liberation of the elemen- 
tary bodies into the secretion. 


FILTRATION EXPERIMENTS 

The elementary body has been shown to be the filtrable phase of 
the virus of psittacosis'! and of that of inclusion blennorrhea.'? In 
inclusion blennorhea successful filtrations were obtained only after the 
use of suspensions of elementary bodies of sufficient density to overcome 
the adsorptive properties of the filters. This was possible with material 
representing acute stages of the disease, containing abundant free ele- 
mentary bodies. When material representing the chronic stage of the 
disease was used, it was consistently found that the few elementary 
bodies in the suspension were adsorbed by the filter and did not appear 
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in the filtrate. The adsorptive factor was found to be maximal in 
kieselguhr filters and minimal in graded collodion filters. The filtration 
surface of the latter is greatly reduced and pore size becomes the more 


Fig. 3.—A, initial body inclusion from trachoma, in a cell containing six early 
inclusions; B, initial body inclusion forming a compact perinuclear mass; C, two 
compact intermediate-sized inclusions in a single cell; D, morula stage of a colony 
of the virus of psittacosis—a mouse spleen impression smear obtained from Dr. S. 
P. Bedson; E, elementary body inclusion occupying the entire cytoplasm of the 
cell; F, elementary body inclusion occupying only a part of the cytoplasm. 


prominent factor. When graded collodion filters 7° (average pore diam- 
eter, from 0.6 to 0.75 micron) and material obtained in acute cases 


20. Elford, W. J.: J. Path. & Bact. 36:49, 1933; Proc. Roy. Soc., London, 
s.B 112: 384, 1933. 





316 ARCHIVES OF OPHTHALMOLOGY 


were used, bacteria-free filtrates containing elementary bodies were con- 
sistently obtained. 

In chronic trachoma the number of free elementary bodies is small, 
and it was not possible to demonstrate them in either collodion or kiesel- 
guhr filtrates. This finding agrees well with that in inclusion blennor- 
rhea, in the chronic stage of which it is not possible to obtain elementary 
bodies in filtrates, and offers an explanation for the repeated failures 
of filtration experiments in trachoma. In subacute trachoma, however, 
it was possible with graded collodion filters to obtain bacteriologically 
sterile filtrates containing elementary bodies. It was not possible, 
however, to demonstrate elementary bodies in Mandler (regular) fil- 
trates. This failure was no doubt due to the inability to obtain suspen- 
sions of elementary bodies of sufficient concentration to saturate the 
adsorptive pore surfaces of such filters. 

Centrifugation at high speed was necessary for demonstration of 
elementary bodies in filtrates of trachomatous material. The elementary 
bodies are thrown down from the suspension by centrifugation at 18,000 
revolutions per minute for one-half hour, and the sediment may be 
suitably stained by Giemsa’s method. The great loss which takes place 
in the process of filtration is readily shown by comparison of the ele- 
mentary body contents of the filtered and unfiltered material. In diseases 
such as psittacosis in which suspensions of high titer are obtainable such 
a loss is of little significance, but in diseases such as inclusion blennorrhea 
and trachoma in which but little material is available such loss is of great 
importance. Kieselguhr or porcelain filters are thus of little practical 
value in work on trachoma. The graded collodion filters designed by 
Elford *° are easily prepared and offer many advantages, particularly 
for the filtration of small amounts of material. 


BACTERIA AND THE INCLUSION BODIES 


A number of investigators *' have concluded that the inclusion bodies 


in trachoma are nests of phagocytosed bacteria. The usual presence 
of secondary bacterial infection in trachoma as seen in Egypt and the 
Near East has lent a certain support to this conception. It was possible, 
however, to demonstrate the error in such conclusions as applied to 


the inclusions of inclusion blennorrhea, and in trachoma it is possible to 
show, on purely morphologic grounds, that there is no relationship 
between the inclusions and the conjunctival bacteria. The evidence is 
as follows: 


21. Williams, A. W.: A Study of Trachoma and Allied Conditions, J. Infect. 
Dis. 14:261 (March) 1914. Bengtson, I. A.: Trachoma Studies: Origin and 
Nature of von Prowazek-Halberstaedter Inclusion Bodies in Trachoma, Pub. 
Health Rep. 43:2210, 1928. Stewart, F. H.: Prowazek-Halberstaedter Body, 
Seventh Annual Report, Giza Memorial Ophthalmic Laboratory, Cairo, 1933, 
p. 101. 
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1. The inclusion bodies or their components, the initial and elemen- 
tary bodies, are not found in pure bacterial conjunctivitis, as shown by 
the examination of 327 cases of acute and chronic conjunctivitis at the 
University Hospital, Iowa City. 

2. The inclusions and free bodies are gram-negative throughout 
their entire life cycle, a fact which eliminates all gram-positive bacteria 
from consideration. The gram-negative bacteria of the eye may be 
differentiated from the free initial and elementary bodies by the fact 
that they stain rapidly with aniline dyes while the free bodies can be 
stained only after prolonged application of the dye. 

3. Gonococci, when phagocytosed by epithelial cells, do under cer- 
tain conditions resemble the initial body phase of the trachoma inclusion. 
The elementary body phase, however, is absolutely characteristic and 
cannot be confused with nonspecific cytoplasmic inclusions of any nature. 


4. Large numbers of inclusions and free bodies have been found, 
as in case 1, when smears and cultures have revealed no gram-negative 
bacteria. 

COM MENT 

The morphology and staining reactions of the elementary and initial 
bodies of trachoma indicate to the observer familiar with the appear- 
ances of the viruses of inclusion blennorrhea and psittacosis that in 
trachoma one is dealing with a similar virus. Two possibilities then 
present themselves. This virus is either the etiologic agent of trachoma 
or a secondary invader analogous to the bacterial infections which so 
frequently complicate trachoma. In favor of the first possibility is 
the high percentage of microscopic demonstrations of the virus in the 
active stages of the disease and its constancy in the early stages. A 
secondary infection with the virus of inclusion blennorrhea would not 
account for the presence of inclusions in trachoma since it is known that 
inclusion conjunctivitis of either the new-born or the adult is a self- 
limited disease of short duration (from three months to one year). In 
trachoma inclusions are often demonstrable over a period of years, 
as is evidenced in case 1 in which abundant inclusions were present 
twenty years or more after the infection was contracted. 

The virus evidently multiplies only in the conjunctival epithelial 
cells, since colonies of the virus were not observed in the mononuclear 
cells of the trachoma follicles or in the cells of the subepithelial infil- 
trate. A toxin capable of diffusing through the epithelium is necessary 
to account for changes in the submucosa and tarsus. Analogies are 
available in inclusion blennorrhea and swimming-pool conjunctivitis in 
which the virus has been demonstrated to be superficial, and in the 


follicular conjunctivitides of toxic origin such as physostigmine or atro- 
pine catarrh in which the exciting agent is a diffusible chemical substance. 
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It should be possible to test the elementary body of trachoma for 
infectivity in a manner similar to that used for the elementary bodies 
of inclusion blennorrhea,’* psittacosis '* and vaccinia.*?_ As in inclusion 
blennorrhea, it will be necessary, in order to obtain a sufficient yield of 
elementary bodies for filtration purposes, to use material from subacute 
cases. The graded collodion membranes designed by Elford *° should 
be employed rather than kieselghur or porcelain filters. 


SUMMARY AND CONCLUSIONS 


1. Morphologic evidence from the study of trachomatous materials 
indicates that the elementary and initial bodies are stages in the life 
cycle of a virus which may be the etiologic agent of the disease. This 
virus is identical morphologically with the inclusion virus of inclusion 
blennorrhea and swimming-pool conjunctivitis and similar morphologic- 
ally to the virus of psittacosis. The bodies are present in large numbers 
in subacute stages of the disease but are often difficult to demonstrate 
microscopically in the chronic stages. 

The inclusion bodies ( Halberstaedter-Prowazek bodies) constitute 
intracellular colonies of the virus in various stages of development. The 
small inclusion, made up of initial bodies, is the early phase of the virus 
while the large inclusion, made up of elementary bodies, is the late phase. 

3. The elementary body, by analogy with those in inclusion blennor- 
rhea and psittacosis, should constitute the infective phase of the virus, 
and filtrability should depend on passage of the elementary bodies 
through the filter. [Experimentally it has been shown that bacterial 
filters exert an adsorptive action on the elementary bodies of trachoma, 
effectively removing them from suspension when in small numbers. 
This finding would explain the usual nonfiltrability of the agent caus- 
ing the disease. Successful filtrations are to be expected, however, when 
suspensions of elementary bodies in high concentration, such as can be 
obtained from the subacute disease, are used, particularly if graded 
collodion membranes having small infiltration areas are employed. 

+. Suspensions of the elementary bodies similar to the suspensions 
used in the study of the virus of inclusion blennorrhea were prepared in 
cases of subacute trachoma. The elementary bodies in such suspensions 
were concentrated by centrifugation at high speeds, by evaporation and 
by the use of collodion membranes of less than 0.2 micron average pore 
diameter. 

5. The conclusions of previous investigators identifying trachoma 
inclusions with phagocytosed conjunctival bacteria were shown to be 
in error. 


22. Craigie, J.: Nature of Vaccinia Flocculation Reaction, and Observations on 
Elementary Bodies of Vaccinia, Brit. J. Exper. Path. 13:259 (June) 1932. 








RETINOBLASTOMA 


REPORT OF A CASE WITH COMPLETE OBSERVATIONS AT 
AUTOPSY 


MORRIS JAFFE, M.D. 
NEW YORK 


While numerous cases of retinoblastoma (often referred to as glioma 
of the retina) have been reported in the ophthalmic literature, complete 
reports of cases that came to autopsy are comparatively rare. 

The incidenee of this primary new growth of the retina among white 
children is about 1 in 10,000 cases observed. Krauss and Goldberg ? 
reported the incidence at Wills Hospital, Philadelphia, as 1 in 5,000 
cases. Thompson? recorded 13 cases of glioma from 24,500 records. 
Sisson * collected statistics from twenty-two great ophthalmic clinics of 
the world. He reported 203 patients with gliomas among the 498,057 
admitted, or 0.04 per cent. There are no available statistics of the inci- 
dence of retinoblastoma among colored children. Cohen‘ reported a 
case of retinoblastoma in a colored child. He quoted E. P. Calhoun, 


who found 1 case in 49,036 colored patients admitted to Grady Memorial 
Hospital, Atlanta, Ga. 


Most pathologists agree that the characteristic cells of retinoblastoma 
resemble those of the retina from the third to the fifth month of fetal 
life. During this period the retina is undeveloped. A discussion as 
to which layer is responsible for their origin is of no consequence. 
Treacher Collins stated that “a microscopic specimen of a fetal retina 
at three months with layers undifferentiated is such that, if shown to a 
pathologist, it would be pronounced by him—glioma.”° In an excellent 
review of the subject he® brought to light many interesting points. 
Some of his conclusions are as follows: 1. The retinal glioma is limited 
to early life, because it arises from cells which soon become highly 
specialized and lose all capacity for reproduction. The mature retina 


From the Eve Service of Dr. T. H. Curtin, Morrisania City Hospital. 
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is a tissue which contains no “mother cells.” 2. Cells in metastatic 
growths sometimes become increased in size and altered in shape, owing 
to a change in their environment, the chief alteration consisting in 
increased vascular supply, whereas in the primary growth the blood 
supply in the retina is terminal. Retinal gliomas are growths of the 
neural epiblast and in their mode of dissemination resemble the carci- 
noma rather than the sarcoma, spreading more frequently by centrifugal 
permeation along lymphatic spaces rather than as emboli in vascular 
channels. Hence secondary growths are more frequent in the vicinity 
of the eye than in the internal organs, unless the orbit becomes involved. 
In the latter instance, owing to the increased vascularity, metastasis can 
take place to distant organs along the vascular channels. Verhoeff * is 
of the opinion that whenever the orbital contents become involved one 
may expect metastasis to distant viscera, because of the much greater 
vascularity of the tumor permitting metastasis via the vascular channels. 
H. Wintersteiner, in his monograph “Neuroepithelioma Retinae,” pub- 
lished in 1897, studied 497 cases. Of the fatal cases, comparatively 
few were subjected to careful study at necropsy. The largest number 
showed involvement of the head. Extension was mainly to the brain, 
the orbit, the regional glands and the facial and cranial bones. Involve- 
ment of the thoracic and abdominal viscera and skeletal bones is much 
rarer. Knapp ° stated: “It is curious that metastases which occur about 
the eye decrease with the distance away from it.” Two explanations 
can be offered from previous discussion. First, metastasis to distant 
parts is more likely to take place when the orbit becomes involved, and, 
second, children who die of retinoblastoma probably either do not receive 
careful investigation post mortem or are not subjected to autopsy. 

The most common avenue of extension of the retinoblastoma to the 
brain and orbit is along the optic nerve. Reese ® studied a collection 
of slides of 119 eyes enucleated for glioma of the retina. Microscopic 
study showed that in 52 per cent the gliomatous tissue invaded the optic 
nerve posterior to the lamina cribrosa. The size of the new growth in 
the globe did not have any bearing on whether it extended into the nerve. 
One can count on permanent cure when the tumor does not extend to 
the optic nerve or invade the orbit. The percentage of recovery varies, 


depending on the stage when the enucleation was performed. 


7. Verhoeff, F. H.: Retinoblastoma; Report in a Man Aged 48, Arch. Ophth. 
2: 643 (Dec.) 1929. 

8. Knapp, A.: Autopsy Report of a Case of Bilateral Glioma Retinae with 
Gliomatous Involvement of Iris, Arch. Ophth. 53:470 (Sept.) 1924. 


9. Reese, A. B.: Extension of Glioma (Retinoblastoma) into Optic Nerve, 
Arch. Ophth. 5:269, 1931. 





JAF EFE—RETINOBLASTOMA 


REPORT OF CASE 


The following case presents many points of interest: 


A colored girl, 2 years old, was admitted to Dr. Curtin’s service at Morrisania 
City Hospital on Aug. 29, 1931, because the parents noticed a “yellow pupil” in 
the child’s right eye. The night before admission the child complained of pain 
in this eye. Physical examination in the pediatric service on admission revealed 
a well developed colored girl. There were no abnormalities, except for the right 
eye. 

External examination of the right eye showed normal lids and conjunctiva. 
The cornea was normal; the pupil was widely dilated (about 5 mm.) and reacted 
to light sluggishly. In the darkened room there was a distinct yellowish reflex 














l 








Fig. 1—Cross-section of the right eye, showing the growth arising from the 
posterior segment of the retina and almost completely filling the vitreous chamber. 


shining through the media. Ophthalmoscopically, more than two thirds of the 
vitreous chamber was filled with a homogeneous yellow mass with blood vessels 
coursing over it, and jonly on the temporal side was the retinal reflex visible. 
Transillumination was | poor from practically all directions. Tension to pressure 
with the fingers was normal. The left eye was normal in every respect. A diag- 
nosis of retinoblastoma of the right eye was made, and on September 2 this eye 
was enucleated. 

The pathologic report stated that the right eye (fig. 1) was slightly larger 
than normal. The pupil was dilated, and there was a yellowish white reflex shining 
through it. Cut section showed a growth arising from this posterior segment of 
the retina and ciliary body and filling almost completely the vitreous chamber. 
Microscopic examination (figs. 2 and 3) revealed that the mass was composed of 





Fig. 2—Tumor of the eye, showing compact areas of small round cells with 


intervening areas of necrosis; low power magnification. 








Fig. 3—High power magnification of retinal tumor. The cells show little 
cytoplasm; the chromatin is dense and is fragmented, and a few tubular arrange- 
ments are seen. The arrows indicate rosettes. 
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small round cells, with little cytoplasm; the chromatin was dense and fragmented. 
For the most part, the cells were arranged around blood: vessels, with marked 
degeneration and necrosis away from the vessels. A few circular or tubular 
arrangements of tumor cells were present. There was no extension into the optic 


nerve. The diagnosis was retinoblastoma. The patient was discharged from 


the hospital on October 14 in good condition. 

The second admission was on March 1, 1932. A few days before this, the 
left eye was thought to be slightly more prominent, and there was slight pain 
on rotation of this eye. Examination showed a large, friable mass filling the 


Fig. 4—Metastatic growth invading the liver; some cells are arranged in 
pseudorosettes. 


right orbit and protruding through the lids for about 6 mm. The left eye was 
normal, and ophthalmoscopic examination did not disclose any intra-ocular growth 
in this eye. On March 15 the right orbit was exenterated, and radium was applied. 
On March 17 a pediatric consultation was again requested. The following report 
was made: The general condition was very poor. There was pallor, particularly 
of the mucous membranes, and the hands and feet, and edema of the scalp and fore- 
head was present. There was a hard infiltrating mass within the mouth, which 
seemed to spring from the right side of the inferior maxilla. The tissues of the 


pharynx were very edematous. The heart was normal. There was evidence of 
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infiltration throughout both lungs, particularly at the bases. The abdomen was 
distended, and ascites was thought to be present. The liver was three fingerbreadths 
below the costal margin. The lower extremities showed edema, without pitting. The 
urine was normal. Examination of the blood showed hemoglobin 35 per cent. 
The red cells numbered 1,520,000, the white cells 3,900 and platelets 110,000. The 
patient died on March 24. 

The most interesting points from the record of the postmortem examination 
are as follows: The zygoma and scalp showed several lumpy, soft tumors. The 
lower maxilla had undergone complete necrosis near the right articulation. The 
optic chiasm showed no evidence of infiltration. A tumor mass was observed in 
the left temporoparietal region just outside the dura, invading the bone for about 
3 cm. The left orbit was normal. The bones of the right orbit had undergone 


necrosis. The soft tumor mass consisted of gliomatous tissue. The left eye 

















Fig. 5—The left ovary, which was from three to four times the size of the 
right; section revealed soft, whitish, friable tissue. 


was normal. There was no metastasis in the lungs, but extensive bronchopneu- 
monia was present. The liver was one and a half times normal size and was 
diffusely studded with soft, white nodules of tumor tissue. The left ovary (fig. 5) 
was three times the size of the right. On section it was seen to be composed of 
soft, whitish, friable tissue. 

On microscopic examination the cervical lymph nodes showed tumor structures 
resembling the tumor in the right eye. Many of the tumor cells of the liver 
(fig. 4) were arranged in pseudorosettes. The ovary was invaded by tumor cells. 
In the skull were areas of softening composed of necrotic and degenerated bone, 
and small areas of tumor cells were present. The diagnosis was retinoblastoma of 
the right eye, with metastasis to the skull, scalp, lymph nodes, liver, ovary and 


inferior maxilla. 





OPERATION TO CONTROL GLAUCOMA 


PRELIMINARY REPORT 


HAMILTON ROW, M.D. 
INDIANAPOLIS 


The experiments and operations described are offered as potential 
only in their application to relieve intra-ocular hypertension. The 
surgical technic is not difficult, and, although I have resorted to this 
procedure clinically in but three eyes (two cases), the favorable results 
to date lead me to offer this preliminary report. 


The possibility of establishing a fistulous tract from the anterior 
chamber through the suprachoroidal space and out through the sclera, 
for the control of intra-ocular hypertension, first occurred to me on 
Dec. 1, 1933. At that time, working with fresh pigs’ eyes, I inserted 
flat, gold strips in a number of these eyes through the sclera in much the 
same way that a spatula is inserted in performing cyclodialysis. The 
conception was that by leaving the metal strip in the tract the super- 
abundant aqueous could find its escape through the channel into the 
suprachoroidal space, with some absorption taking place there and the 
remaining, unabsorbed aqueous draining through the scleral incision. 

The determination of how tolerant the suprachoroidal space and the 
eve throughout would be to a retained foreign body inserted between 
the choroid and sclera was undertaken on Jan. 3, 1934. 

At this time a piece of round, iridium-platinum wire, 24 gage in 
diameter, bent double on itself, was inserted in the eye of a Belgian 
hare, after the animal had been anesthetized by the intravenous admin- 
istration of sodium amytal. The conjunctiva above was laid aside and 
a scratch incision was made through the sclerotica 6 mm. back from the 
limbus cornea. A spatula was inserted, as in cyclodialysis, through this 
opening, forward to the anterior chamber. The spatula was then with- 
drawn, and the doubled end of the iridium-platinum wire was inserted 
in the channel made by the spatula, with considerable difficulty. The 
conjunctiva was replaced, and the eye was atropinized for a week. 

There were reaction and swelling of the upper eyelid for five days. 
These gradually subsided, and after two weeks the eye was quiet. How- 
ever, presumably as the result of the excessive trauma at the time of 
inserting the wire, the crystalline lens of the eye became clouded in its 
posterior layers; but anteriorly it remained clear and showed no further 
clouding during the succeeding three months. There was no irri- 


From the Lilly Laboratory for Clinical Research, Indianapolis City Hospital. 
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tation about the eye, and the rabbit went about with no apparent 
discomfort. 

Owing to the mechanical difficulty of placing the rigid wire in the 
suprachoroidal space, horse hair was substituted for the wire in the 
subsequent experiment, performed on January 15. 

The insertion of the horse hair, which was doubled on itself, with 
the loop leading, was a relatively simple matter. The loop was advanced 
until it appeared in the anterior chamber, anterior to the root of the 
iris; then the two ends which protruded through the sclera were cut 
off, so that only about 2 mm. remained exposed on the outer surface 
of the sclera. These were covered by the conjunctiva, and the eye was 
atropinized. 

There was little reaction about the eye, and the reaction that did 
occur was localized at the ends of the exposed horse hair, where the 
conjunctiva had been mutilated by the operation. Within a week the 
eye was quiet, and atropine was discontinued. During the next three 
months there was no clouding of the crystalline lens or vitreous, and the 
picture of the fundus was normal. 

The same operation was carried out on another rabbit on January 21, 
with similar results. In all three rabbits the iris remained free from 
synechia, and the eye operated on appeared and felt similar to the fel- 
low eye, except that, as has already been stated, the rabbit with the 


metal wick showed some clouding of the posterior layers of the 
crystalline lens. All three rabbits remained healthy and normally active 

The first clinical case in which the insertion of horse hair was done 
was one of glaucoma secondary to the extraction of a cataract, in 
which the iris had become incarcerated in the incision. The operation 
was performed on April 7, 1934. 


REPORT OF CASES 


Case 1—G. S., a Negro woman, now aged 50, was referred from the 
Indianapolis City Hospital Eye Clinic to the hospital for transplantation of a 
pterygium of the left eye, on Jan. 25, 1933. Examination of the blood serum gave 
negative results. The operation was performed on February 11 and was followed 
by combined extracapsular extraction of a cataract and iridectomy on February 25. 
On March 11 a small piece of the pillar of the iris in the left eye (incarcerated), 
was abcised, with the loss of a small amount of vitreous. The patient was dis- 
missed on March 25. 

On May 2 she returned to the clinic. Correction of vision of the left eye with 
a + 11.00 sph. — + 2.00 cyl. ax. 180 gave vision of 20/40—. 

On December 2 intracapsular extraction of a mature cataract from the right 
eye with complete iridectomy was performed. Healing was uneventful, with a 
black pupil. The patient was dismissed on December 13. On Jan. 31, 1934, tension 
in the left eye was 48 mm. of mercury (McLean) ; the eye was congested, and the 
patient complained of persistent headache over the left eye. Treatment with pilo- 
carpine was instituted. On February 2 tension in the left eye was 48 mm. of 
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mercury (McLean), and there was no improvement of symptoms. Pilocarpine was 
continued, and hot compresses were applied. 

The patient was admitted to the hospital again on April 3. Tension at this 
time was 60 mm. of mercury (McLean) in the left eve. On April 7 a horse hair 
inclusion operation was performed. There was considerable hemorrhage from the 
iris. On April 8 the headache was gone, but considerable hyphemia was present 
in the left eye. The patient was dismissed on April 25. 


On April 30 tension in the left eye was 24 mm. of mercury (Schidtz). There 
was local conjunctival congestion at the site of the ends of the horse hair under 
the conjunctiva, and epiphora was present, but the patient was comfortable. Some 
hyphemia was still present. On May 8 vision in the right eye was corrected with a 
+ 10.00 sph. © + 1.50 cyl. ax. 180 to 20/20. With the left eye the patient was able 
to count fingers with uncorrected vision. On June 1 tension in the left eye was 
24 mm. of mercury (Schidtz). Epiphora was still present, as well as local conges- 
tion of the conjunctiva about the ends of the horse hair. 


The relatively large dimensions and motility of the human eye, as 
compared with the rabbit’s eye, made for easier accomplishment of the 
insertion of the horse hair. The intra-ocular tension, which in this 
case was 60 mm. of mercury, as read by the McLean tonometer, was 
also advantageous in supporting the sclera more firmly during the mak- 
ing of the scleral incision. No effort was made in this case to bury 
the extrascleral ends of the doubled horse hair under Tenon’s capsule ; 
the conjunctiva was merely drawn over them and sutured. 

The headache, intra-ocular hypertension and general redness of the 
eye have been eliminated in this case. The tension of the eye at the 
time of writing was 24+ mm. of mercury (Schiotz), but the eye has 
been slightly irritable, with some epiphora in excess of that in the 
fellow eye. The visible ends of the horse hair, lving under the bulbar 
conjunctiva in the outer third of the lower culdesac, have tended 
toward breaking through the conjunctiva, owing to their natural 
resiliency, but the slit lamp and staining with fluorescein have at no 
time shown that exposure of these ends through the conjunctiva took 
place. 


The second and third eyes operated on were in a Negro woman, 
65 years of age, who had absolute glaucoma, with constant and severe 
temporal headache. Both eyes had been operated on, the right eye 
once, by cyclodialysis, and the left eye twice, first by cyclodialysis, 
followed later by Elliot’s operation, in an attempt to reduce the tension 
and thereby relieve the headache. These procedures had been of no 
avail, and tension had returned to above the reading scale of either the 
Schiotz or the McLean tonometer. 


Case 2.—L. M., a Negro woman, 65 years old, had been losing her sight for the 
past seven years. She had suffered from severe pain in the right eye in 1927, at 
which time an ophthalmologist gave her drops to use in this eye and changed her 
lenses. There was no pain for two years, and then the right eye “went bad” 
rapidly. In 1931 the patient came to the Indianapolis City Hospital Eye Clinic 
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for the first time; she was given pilocarpine to use in both eyes, and was referred 
to the hospital for an operation to relieve the glaucoma. Tension at this time was 
100 mm. of mercury (McLean) in the right eye and 90 mm. of mercury (McLean) 
in the left eye. The patient did not enter the hospital. There were little vision in 
the left eye at that time and no perception of light in the right eye. The media 
were clear. 

On Sept. 22, 1933, the patient returned to the clinic, totally blind, with marked 
pain in both eyes. Pilocarpine was given to use in both eyes. She was referred 
to the hospital on October 3. On October 6 cyclodialysis was performed on the 
left eye and on October 10 on the right eye. On October 23 tension was lower in 
the right eye, but still remained high in the left. On October 24 Elliot’s operation 
was performed on the left eye; a 2 mm. blade was used. The patient was dismissed 
in November with instructions to use pilocarpine and to massage both eyes. 

On April 18, 1934, the patient was again seen in the clinic. Tension was 
+++4 in both eyes. There was no perception of light. Extreme headache was 
present. A cataract was present in the left eye, with posterior synechia. Exami- 
nation of the right eye showed a clear lens and media; there was no synechia. In 
both eyes the anterior chamber was shallow. The patient was referred to the 
hospital. 

On April 28 a horse hair inclusion operation was performed on the left eye. 
Healing was uneventful. On May 6 tension was 100+ mm. of mercury (McLean) 
in the right eye, and 55 mm. of mercury (McLean) in the left eye. On May 8 
a horse hair inclusion operation was performed on the right eye. On May 15 
tension in both eyes was 90 mm. of mercury (Schidtz). On May 20 the patient 
was dismissed from the hospital. The headache was relieved. On June 1 tension 
was 55 mm. of mercury (Schi6tz) in the right eye and 55 mm. of mercury 
(Schiotz) in the left eye. The headache was relieved, and the eyes were clear 
externally. 

COMMENT 


The horse hair insertion operation was performed at separate sit- 
tings on both these eyes, with little reaction following either operation 
—comparably, less than that: following an Elliot trephining operation. 
In these two eyes the exposed ends of the horse hair were buried, and 
Tenon’s capsule was sutured over them. This eliminated the per- 
sistent postoperative irritation mentioned as a complication in the first 
case. The tension in the last two eyes, taken on June 1, 1934, thirty- 
four and twenty-four days postoperatively, respectively, was 55 mm. 
of mercury (Schiotz) in each eye. Local irritation of the eyes, as well 
as headache, has disappeared. The right eye, which was the one oper- 
ated on twenty-four days before the time of writing, shows at the 
site of the sub-Tenon capsular ends of the horse hair what appears to 
be a flat, filtering bleb under Tenon’s capsule, about 4 by 5 mm. in area. 

Insertion of the horse hair in the clinical cases was possible only after 
introducing a grooved spatula in the cyclodialysis tract. For this pur- 
pose I used a Knapp iris repositor, which acted as a guide to the hair 
as it was fed into the groove with a pair of tissue forceps. 

The possibility that sympathetic ophthalmia might be induced by 
this operation must not be overlooked. The presence of a retained 
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foreign body in the eye is the reason for such a consideration. How- 


ever, the factor of sepsis, which some writers maintain is necessary 


for the establishment of sympathetic ophthalmia, is not a consideration 
of much consequence, if the eve is carefully prepared, as in any intra- 
ocular operation. The fact that the operation opens a natural line of 
cleavage between the sclerotica and choroid makes it incomparable to 
the violent, lacerating type of injury, perforating usually all three coats 
of the eve, which so frequently precedes the establishment of sympa- 
thetic ophthalmia. 

At this time I can at least recommend trial of the horse hair 
inclusion procedure in cases of primary bilateral absolute glaucoma. 
To my knowledge, there is no other nonmutilating operation which 
offers any degree of success in such cases. 

Disregarding the consideration of sympathetic ophthalmia and 
assuming that by this procedure a sinus tract is opened from the 
anterior chamber back through the suprachoroidal space and thence into 
the deep orbital tissues, well covered and protected by Tenon’s capsule, 
the possibility of late infection, as in other operations establishing a 
fistulous tract, is practically eliminated. 


Dr. G. F. Kempf of the Lilly Laboratory for Clinical Research aided in the 
experiments on animals, and Dr. H. Brooks Smith, the resident ophthalmologist at 


the Indianapolis City Hospital, assisted in the management of the clinical cases 
described. 











DIAGNOSIS OF DISEASES OF THE EYE 


VALUE OF THE HISTORY AND SPONTANEOUS STATEMENTS 
OF THE PATIENT 


HARALD G. A. GJESSING, M.D. 


DRAMMEN, NORWAY 


I have several reasons for choosing such a plain subject. When 
reading the title, some may say: “As physicians we always examine 
our patients, and the history cannot be of much importance in such 
obvious diseases.” A widely read textbook of ophthalmology, published 
in 1923, emphasizes almost the same point that I make. I shall merely 
quote what Ernst Fuchs, the great master of ophthalmology, told me 
in the summer of 1915: 


Do not forget that an exact history is the surest way to a right diagnosis! 
This alone may prevent you from taking by-paths. These may easily lead you 
astray and cause you to overlook very important symptoms the recognition of 
which are essential for the treatment of the patient. The older I get and the more 
experience I gain, the more weight I put on the information submitted to me by 
the patient himself without my asking him. 


In reviewing all the wrong diagnoses I am aware of having made 
during twenty-three years of private practice, I may place these in two 
groups: One group contains those which are due to lack of ophthal- 
mologic knowledge. I hope that this is the smaller one. The other 
group, which I take to be the larger, probably includes such errors as 
I might have avoided more or less easily by more careful examination 
of the patients. Later, I shall mention a few examples. 

In none of the many textbooks on ophthalmology which I have read 
have I been able to find a complete chapter on the most characteristic 
symptoms of diseases of the eye. Lven in the otherwise excellent text- 
book of Fuchs and Duane I cannot find such a chapter; yet this book 
is, in my opinion, a concentrated handbook of ophthalmology rather 
than a textbook for students. 

As Sir James Mackenzie states in the preface to Maitland Ramsay's 
excellent “Clinical Ophthalmology for the General Practitioner :” 


In a textbook every thing is made so simple. . . . But further experience 
elicited the fact that textbooks are rarely written from the standpoint of the prac- 





Read before the North of England Ophthalmological Society, York, England, 
Jan. 9, 1934. 
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tising doctor, but usually from the standpoint of the post mortem findings, or the 
signs of the disease just observed before the individual reaches the post mortem 
room. . . . If the authors would but recognise this, genuine work would be 
sooner recognised, while the seeker would be spared wading through the vast 
amount of verbiage which today darkens medicine. 


Be this as it may, I, at least, have sorely missed a textbook in which 
stress is placed on the complaints of the patient. 

Two things in particular bring the patient to the ophthalmologist : 
pain and difficulty in reading. 


One of my late teachers of surgery used to say paradoxically: 
“Pain is the Lord’s greatest gift to humanity. This alone makes the 
patient call on the physician in time.” Hardly anywhere in medicine is 
this truth better exemplified than where the eyes are concerned. I may 
illustrate this by two examples: 


A plain foreign body on the cornea or the superior part of the 
tarsus usually causes such a pronounced reaction that the patient, as a 
rule, immediately calls the physician. On the contrary, the course of 
chronic glaucoma may often be entirely without pain. The central vision 
may remain almost normal to the day on which the point of fixation 
is suddenly lost. Temporary rings of color around lights are not con- 
sidered a sufficient disturbance to warrant paying a physician’s fee. 
The ever-increasing shrinkage of the field of vision is not heeded. This 
shrinkage may, perhaps, be considered due to age. It may also be over- 
looked, if the disease is one-sided. Then one day, to the great astonish- 
ment of the patient, amaurosis appears. He may not be exaggerating 
when he tells the ophthalmologist that he went to bed the preceding night 
seeing well and awoke completely blind. 

I am not sufficiently familiar with English patients to know whether 
they are like those in Norway. In our country we often meet persons 
who are not able to explain why they come to the physician! When 
the patient cannot state the reason at once, I have made a rule to ask 
him whether he feels any pain. I then ask him to describe its nature 
and to state how long it has lasted. 

The patient has a tendency to exaggerate, especially where pain is 
concerned. Therefore, the physician should always control the sub- 
jective statements of the patient by objective examination. He should 
keep in mind, however, that even supernormal vision may appear with 
grave diseases. This may be observed at the onset of tumor of the 
brain, Careful examination is, therefore, always necessary. 

_ In diseases of the eye, the character of the pain varies according to 
the part of the eye affected and according to whether or not the pain 
is due to inflammation. 
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SUPERFICIAL CONDITIONS 


Typical of superficial pain is that occurring in acute conjunctivitis. 
A patient with this condition complains of having a foreign body 
between the eyelids and the bulb. He not infrequently states that he 
“got something” in his eye suddenly. The physician finds, however, 
not a foreign body, but symptoms of more or less pronounced catarrh. 
As a rule, the pain is not violent, even in acute conjunctivitis. I have 
occasionally noted severe pain in cases of violent pneumococcic con- 
junctivitis, which had set in acutely, with chemosis and hemorrhages in 
the conjunctiva. Pronounced pain always should call the physician's 
attention to marginal ulcers of the cornea. These may sometimes be 
entirely covered by the swollen conjunctiva. 

The most common complaint is the sensation of burning and heavi- 
ness in the eyelids, resembling that caused by a foreign body, which 
has been previously mentioned. The patient’s description of this sen- 
sation is often of great help to the physician. A genuine foreign body, 
as a rule, causes constant pain. The feeling in catarrh is generally 
intermittent; it is due to flakes of mucus on the cornea, and these are 
carried away by the tears. One kind of foreign body causing inter- 
mittent pain on moving the eye is a cilium in a lacrimal punctum.” It is 
said that a well known court ophthalmologist fell into disgrace at one 
of the former courts because he did not think about the possibility of 
a royal cilium having gone astray in this manner. 

A characteristic spontaneous statement is the complaint of a sen- 
sation of smarting pain the day after an evening spent in smoke-filled 
rooms. This speaks for chronic catarrh. Ophthalmologists know that 
in milder forms of this condition objective signs are often lacking. 
Insignificant dry blepharitis is frequently the single sign found by the 
physician. It may, therefore, be necessary for the ophthalmologist to 
see the patient before the face has been washed in the morning. A little 
secretion in the inner canthus is often the single objective symptom 
of catarrh. 

Besides the pain caused by sharp foreign bodies, intense pain is 
noticed in two kinds of superficial diseases of the eye. One is the pre- 
viously mentioned marginal ulcers. The other consists of a number of 
different pathologic conditions included in the group diagnosed as herpes 
corneae. 

If the patient states that he went to bed the preceding night feeling 
well but awoke in the middle of the night with severe pain in one eye, 
the physician may be safe in making the diagnosis of keratitis bullosa, 
even if he does not find any abnormality during examination the next 
morning. The vesicle may have been so small that it healed within a 
few hours. The diagnosis is still more certain if the patient states that 
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he was scratched in the eye by a baby some time ago or that he was 
struck in the eye by a twig. The Hansen-Grutz “nail keratitis,” as well 
as a lesion caused by a twig, is likely to recur after a long period. Except 
for the sudden pain, such disorders have remarkably few symptoms. 
In these times of workmen’s compensation, one must remember that an 
injury of the kind mentioned may precede the keratitis by several 
months. In my own practice, I have seen herpes-like keratitis in young 
women during their menses. 


DEEP-SEATED INFLAMMATION 


Pain originating from deep-seated inflammation of the eye is of a 
different nature from that due to the superficial conditions previously 
mentioned. In deep-seated inflammation-the patient’s description of the 
pain often has the deciding influence in the diagnosis. Patients with 
both types of pain may in some cases have other ocular symptoms in 
common: photophobia, lacrimation, edema of the eyelids and conjunctiva 
or injection of the bulb. 

The severe pain due to deep-seated inflammation is often charac- 
terized as dull and boring, reminiscent of toothache. Frequently it is 
violent. The cyclitic pain irradiating along the branches of the fifth 
nerve may in many cases be most severe. Not infrequently it is com- 
bined with intense pressure pain of the globe, which may sometimes 
feel too big. When such pain becomes worse during the night, espe- 
cially in the early morning hours, involvement of the ciliary body may 
safely be diagnosed. Such pain never occurs even in the most violent, 
uncomplicated conjunctivitis or scleritis when the iris is not also 
affected. Later, I shall mention that this pressure pain is not pro- 
nounced in acute, congestive glaucoma. 

Trigeminal neuralgia due to different causes can generally be diag- 
nosed by the history. The fulminant cutting and tearing pain, fre- 
quently of the most violent character, in the attacked nerve is seldom 
mistaken, because of its description. This leads the physician to exam- 
ine for other characteristic symptoms, such as tenderness on pressure 
at the exit of the nerve branch, especially supra-orbitally. However, he 
should never forget that violent supra-orbital pain not infrequently pre- 
cedes the outbreak of herpes zoster frontalis. 

Acute retrobulbar neuritis should always be kept in mind when the 
patient complains of pain on movement of the eye. It is usually on 
looking outward or downward and outward that such pain is felt. Asa 
rule, it is not severe. It should always cause the doctor to examine for 
tenderness of the bulb by using pressure on the closed lids. He must 
also examine for central or paracentral scotomas. In this condition the 
comparative “three-object” test of Holth is excellent, as it is also in 
beginning paracentral scotomas in which there is still good visual acuity 
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—from 5/6 to 5/10. More than one case of incipient disseminated 
sclerosis may be correctly diagnosed if the spontaneous statements made 
by the patient are not ignored. Also, the much less frequent tumors of 
the optic nerve and its sheaths or tumors near the foramen opticum are 
always to be kept in mind. 

The following case, in which I made the wrong diagnosis some years 
ago, may be of interest: 


On Aug. 26, 1926, a married woman, aged 41, visited me. She stated that she 
always had had poor vision in her right eye, which had been operated on. As a 
child she had squinted, and she had always been myopic. She thought that her right 
eye “had enlarged during the last weeks.” On examination an inverted punctum 
lacrimale inferior dextrum was found. Otherwise, the external and internal con- 
dition was normal. Exophthalmos could not be demonstrated. Vision with a minus 
correction was 6/10 in one eye and 6/12 in the other. 

She obtained glasses, and I heard nothing more from her until I was called on 
the telephone by a colleague in Oslo, on Jan. 27, 1928. She had visited him on 
account of decreasing vision in the right eye. My colleague stated that, using 
Hertel’s exophthalmometer, he had found 6 mm. of exophthalmos in the right eye. 
Vision with correction was reduced to 6/24 in this eye. On roentgen examination 
a dense retrobulbar shadow was seen. With powerful roentgen treatment the 
shadow shrank. I have not seen the patient since, but I know that she is still 
alive. 


This case shows that the patient should always be examined with the 


roentgen rays when he complains of pain behind the eye or states that 
the eye has enlarged. Such examination may be omitted only when 
retrobulbar tumor or a shrinking exudate can be safely excluded. 


GLAUCOMA 


Another patient may complain of pressure or pain behind the eye or 
eyes and foggy vision now and then, or of rings of color around lights. 
To make the case more difficult, suppose that vision is 6/6 in both eyes. 
These are pale, or at most there may be a little injection of the con- 
junctiva as is seen in aged people who are outdoors much in all kinds 
of weather. 

There are two conditions which the physician in this case must first 
consider. One is a glaucoma with intermittent increase of pressure. 
It is particularly when the tension increases suddenly that rings of color 
appear. The other condition is an uncorrected anomaly of refraction 
in connection with chronic conjunctival catarrh. 

For the physician who is not specially educated, diagnostic difficulties 
may arise. Palpation with the finger is, as ophthalmologists know, not 
to be depended on. In addition to this, the variations during the day, 
indicated by Kollner, which are especially pronounced for the patho- 
logically increased tension, may lead to wrong results. In primary 
glaucoma the tension is always highest in the morning. In the after- 
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noon it may be quite normal in many cases. If such a patient comes 
to the afternoon consultation with a pale eye, normal borders of the field 
of vision (the scotoma of Bjerrum is a relatively late sign) and a 
disk which is not definitely pathologic, the history may be the deciding 
factor in the diagnosis. If the patient replies, or, still better, spontane- 
ously states, that within the last year he has had to change his presbyopic 
spectacles unusually often, this points strongly to glaucoma. In this 
disease presbyopia rapidly increases. A periodic increase in pressure 
is further indicated by a dull pressing sensation in the eye when the 
patient has his attacks of foggy vision and sees rings of color. “I have 
such a sensation of swelling of the eye,” one of my patients with glau- 
coma once told me. Elliot thinks that a subjective difference in the 
rings of color is brought about by different kinds of light. I have never 
been able to make my patients state such a fact. Another consideration 
is that the rings of color following beginning opacities of the lens 
always remain permanent, in contradiction to the intermittent ones 
caused by intermittent increase in tension. 

If the physician is still in doubt, further careful examination may 
determine the diagnosis. Ophthalmologists know that the so-called 
prodromal attacks of glaucoma are no more than abortive attacks of 
congestive glaucoma. They appear, as one may remember, in connec- 
tion with a state of mind, either pleasant or unpleasant. The following 
is a humorous example of the latter: A butcher had such attacks every 
Saturday afternoon during a period of many years if his sales did not 
amount to at least 10 guineas! Such attacks will also appear subse- 
quent to excesses in baccho et venere. Many patients also state that in 
the beginning the attacks never occurred in summer or the light period 
of the year, but always during the dark period and then in the evening. 
Miosis in reaction to light acts prophylactically. Another observation 
made by some intelligent patients, which may be of use, is that they 
have their attacks in the morning after having taken strong coffee. 
One of my patients told me that he had coffee in the morning only 
every fourth week, when he had to rise early in order to perform a 
certain task. To become wide awake he drank a large cup of strong 
black coffee. One hour later he had headache and pressing pain in both 
eyes and saw rings of color when he lighted his pipe. I examined him 
for several days without finding anything wrong. However, after he 
had had a large cup of strong, black coffee at 9 a. m. the tension 
(Schidtz) rose to 5.5/1. One hour before it had been 5.5/4. It must be 
observed that the patient had a high degree of myopia. As is known, 
the tension in glaucoma in myopes is often below that in hypermetropes. 
This may lead to faulty diagnosis. 

These two self-observed facts in regard to the effect of darkness 
and stimulants on this condition have for a long time been used by the 
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specialists for diagnostic purposes. It is a well known treatment to let 
patients suffering from attacks of acute glaucoma read in strong light, 
if possible. Ophthalmologists even let persons with doubtful increase 
of tension remain in the dark room for a while and then measure the 
intra-ocular tension. It is probable that this mydriasis in darkness, 
which is responsible for an acute attack of glaucoma in patients thus 
disposed, may occur subsequent to an evening in the theater or cinema. 

In an attack of acute, congestive glaucoma, one might suppose that 
the diagnosis is apparent. The attack occurs suddenly, either with or 
without preceding prodromal symptoms. The violent pain radiates 
along the first and second branches of the trigeminus. Vision is reduced, 
often considerably. The cornea is more or less dull. The pupil is 
always dilated and either responds slowly on focal illumination or may 
show no reaction. In spite of this, such attacks are often mistaken, 
even by physicians of whom better judgment might be expected. They 
are not only frequently mistaken for cyclitis (which may be excusable, 
as probably some of the apparent primary cases are really secondary 
to a primary condition of the ciliary body), but also for migraine or 
even influenza (grip), with disturbances of the stomach causing 
vomiting. 

Why is such a faulty diagnosis made? Because sufficient stress is 
not put on the history. 

Ida Mann, in an excellent review in the Lancet (The Treatment of 
Acute Iritis 2: 399, 1926) stated that in glaucoma the pain is much 
more likely to radiate along the second and third branch of the tri- 
geminus than in acute iridocyclitis, in which it is more localized to the 
first ocular branch of the fifth nerve. Nor is the pain in iridocyclitis 
frequently followed by vomiting and collapse, as in glaucoma, She also 
emphasized that vision in acute iridocyclitis seldom is below 6/18. In 
acute glaucoma it is often much less. However, in rheumatic irido- 
cyclitis, one sees greatly reduced vision. If the patient states that he 
has previously had similar attacks, this tends to indicate a glaucomatous 
attack. This is especially true if the attacks become more frequent, 
last longer and are more severe than before. This is also the case when 
the pain disappears after sleep. 


For the specialist such an exact history is, in most cases, superfluous. 
But even to him it may in certain cases be the determining factor in the 
diagnosis, especially in a secondary glaucoma. 


ASTHENOPIA 


I shall now discuss the second chief group of discomforts which 
cause persons to consult an ophthalmologist: the asthenopic disorders. 
As the name indicates, asthenopia manifests itself by exhaustion. 
Yet the phenomena are different, according to the anatomic localiza- 
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tion—retinal, conjunctival, accommodative or muscular. Sir James 
Mackenzie defined the term thus: 


Asthenopia is that state of vision in which the eyes are unable to sustain any 
continuous exercise upon near objects, although the patient on first viewing sees 
distinctly, although he can employ his sight for any length of time in viewing dis- 
tant objects, and although his eyes appear sound. 


The diagnosis of retinal or nervous asthenopia may, as a rule, be 
made entirely from the history. The patient’s whole behavior is char- 
acterized by neurasthenia. Further, he spontaneously or directly 
states that his discomfort sets in subsequent to his having begun work. 
On the whole, the symptoms are similar to those in muscular asthenopia. 
Generally, they are most pronounced when the patient reads. Fuchs 
stressed that the patient should be asked: “How many minutes are you 
able to read without the letters intermingling?” It is not necessary to 
say that careful examination must precede this diagnosis. 

Conjunctival asthenopia is probably in most cases due to chronic 
conjunctival catarrh. It disappears after the catarrh is healed. The 
complaint is always colored by the cause; the physician’s attention is, 
therefore, directed to the diagnosis by the history. Here I may mention 
that itching is the most characteristic subjective symptom in spring 
catarrh. 

It may be more difficult to decide quickly whether the asthenopia is 
accommodative or muscular. In addition to careful examination of the 
refraction and of the muscle-balance, the history is also of importance 
in many cases. 

In accommodative asthenopia headache is the most characteristic 
symptom. This may be either periodic or constant, according to the 
degree of the ametropia on which the asthenopia is based. It never 
appears in persons with myopia of more than 3 diopters, as these have 
no use for their accommodation. When the headache is always present, 
one must keep in mind cephalalgia due to tumor. It may have a ten- 
dency to increase, often in exacerbations. It occurs frequently in the 
morning and may often have the character of migraine. In accommo- 
dative asthenopia, however, the pain is localized to, or behind, the eyes. 
Frequently, it is in the temporal region. It may even radiate to the 
neck and shoulders. It may be mistaken for migraine, particularly 
when it is one-sided. This occurs especially when it is followed by 
nausea or even, in rare cases, by vomiting. The last symptom is noticed 
only in hypersensitive persons. One should not be deceived by failure 
to find pronounced hypermetropia or astigmatism. In the higher degrees 
of hypermetropia the patient helps himself by holding close work near 
the eyes. In this way he gets larger retinal pictures and avoids accom- 
modating. The pain in accommodative asthenopia is generally charac- 
terized as dull and pressing. Once in a while it may be violent and 
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acute and may then simulate neuralgia. Ophthalmohistorians are 
of the opinion that the disorder from which a number of great men 
and women suffered, such as Huxley, Darwin, George Eliot, Robert 
Browning and De Quincey, was undiscovered hypermetropia. 


Muscular asthenopia caused by disturbances in the muscle balance 
has other subjective symptoms and therefore a different history. Head- 
ache and pain in or about the eyes, which have just been mentioned, 
belong to the more rare cases: The most common complaint is that 
there is a burning and itching sensation in the eyes during close work 
and also that the letters blur and become unsteady while the patient is 
reading. In common with accommodative asthenopia, muscular asthe- 
nopia causes the patient’s eyes to feel tired. The following statement 
of a patient is typical: He had the habit of closing one of his eyes 
while working, and he winked frequently. In fact, this is an excellent 
way to get rid of the trouble, even though the relief is merely temporary. 
The physician should ask the following questions: “Do you get rid of 
the discomfort by working with one eye? Have your associates noticed 
whether one of the eyes slides from its fixed position while you read?” 
Often a patient with latent exophoria loses the habit of seeing 
double images appearing in this state, just when this is manifesting 
itself. When the patient complains of vertigo and nausea, the physician 
should always think of strabismus latens sursum vergens or deorsum- 
vergens hyperphoria, especially when the patient states at the same time 
that he has indistinct vision on close work and frontal headache. 


CONDITIONS WITH MIGRAINE-LIKE SYMPTOMS 


I have repeatedly mentioned migraine. When this is typical, the 
diagnosis is plain. But it must never be forgotten that this condition 
is often merely a symptom of another and more severe condition— 
tumor cerebri! Perhaps the picture in the latter disease is not so clear 
as in genuine migraine. I think that the attacks of loss of vision are 
rather short. In most cases the entire field is darkened, and not only 
a mere part, as in typical migraine. In regard to the differentiation of 
these two conditions, I have a faulty diagnosis on my conscience. It has 
taught me always to keep my patients with so-called migraine under 
surveillance for a period of years before entirely excluding the possi- 
bility of tumor. 


A woman, 23 years of age, came to me on Aug. 16, 1919, complaining of brief 
attacks of migraine followed by temporary loss of vision for the last two years. 
Nothing abnormal was found. Vision was 5/4 in both eyes. I thought that the 
condition was common migraine. 

She returned four years later, on Aug. 18, 1923, complaining of the same dis- 
orders. This time vision was diminished, and there were in both eyes typical 
choked disks. She was then sent to the neurologic surgeon, Dr. Wilhelm Magnus, 
and operated on, with excellent results. 
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In migraine-like conditions, it is especially necessary to ask whether 
the attacks have been more frequent than before. A statement in the 
affirmative may point to tumor. Attacks of migraine have, as is known, 
a tendency to decrease with the years. Supra-orbital neuralgia must 
also be kept in mind when the patient complains of passing, brief 
attacks of headache. However, in this condition the nature of the pain, 
with pressure of the nerve, may determine the diagnosis. Not infre- 
quently one arrives at the right diagnosis by rhinologic examination: 
The patient complains of headache and attacks localized to the region 
behind the eye. These occur mostly in the morning. The cause is 
sinusitis frontalis. 


Syphilitic dolores osteocopi, especially when these occur in the night 
or become worse at that time, are probably seldom diagnosed by the 
ophthalmologist. Yet it is not unusual that in the patients referred to 
him because of the diagnosis of a refractive anomaly, the predomi- 
nating symptom, headache, is caused by a previous syphilitic infection. 
Antisyphilitic treatment, and not spectacles or lotions for bathing the 
eyes, will cure a disease which often may last for years. In general, 
headache should always call the physician’s attention to the necessity 
of ophthalmoscopic examination. How often is not otherwise ignored 
nephritis, vascular disease or even tumor of the brain diagnosed ! 


SUDDEN LOSS OF VISION 


Frequently the patient complains of having lost vision suddenly or 
gradually in one or both eyes. This loss of vision may be temporary 
or permanent. Sudden loss of vision in both eyes ought to call the 
physician’s attention to either autointoxication—uremia—or, according 
to the history, intoxication caused by methyl alcohol, if the patient is a 
man, or by quinine, if the patient is a woman. Amaurosis occurring 
suddenly in one eye should suggest detachment of the retina or heavy 
bleeding in the corpus vitreum. In the first condition, the patient often 
states that preceding the blindness everything had a bluish hue, in the 
latter condition that he either saw black dots or flakes of soot dancing 
before the eye or that everything appeared red before darkness set in. 
Red sight, especially, is a good symptom of haemorrhagia corporis vitrei. 
One fact, however, must be remembered: Some persons, even intelli- 
gent ones, may for many years be ignorant of being blind in one eye. 
If by chance it is necessary for them to fix with this eye, they detect 
the anomaly to their surprise. They will think that the blindness has 
set in suddenly. The following cases are typical: 

A man, 57 years of age, came to me, terrified, on Sept. 16, 1917, thinking him- 
self blind in his left eye. He stated that till the day before he had seen well with 


this eye. Now he had a sty on the other eye and was forced to fix with the left 
eye. A large congenital macular coloboma was found in this eye. 
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In another case, in which workmen’s compensation was involved, 
I might have made a mistaken diagnosis had I not, without the patient’s 
knowledge, examined the vision in both eyes: 


A carpenter had dacryostenosis of the right eye and had to have the lacrimal 
sac excised. Because of squinting, vision in this eye was greatly diminished. The 
patient afterward considered himself injured. When I showed him my journal 
he became satisfied. The other eye had supernormal vision. 


I have previously mentioned that many diseases, such as glaucoma, 
tabetic optic atrophy and other nerve lesions—for instance, tumors in 
the occipital lobe—may lead to blindness so slowly that the patient is 
ignorant in regard to the disease before the amaurosis occurs. 


CHROMATOPSIA 


Once in a while a patient may state that he has colored vision. 
I do not refer to the erythropsia which appears normally subsequent to 
extended trips across snow-fields in strong sunlight or to the colored 
vision in persons who have been operated on for cataract. In both these 
conditions red sight disappears. Yet the physician should always find 
out whether the chromatopsia is one-sided, corresponding to the eye 
operated on when an operation for cataract has been performed, or 
double-sided when no extraction has been performed. In cases in which 
the lens is intact, monocular red sight, as has been mentioned, points to 
intra-ocular bleeding. A spontaneous statement as to the existence 
of binocular erythropsia, when the previously mentioned causes are 
excluded, should always make the physician think of possible santonin 
poisoning. However, xanthopsia is the usual chromatopsia in this 
condition. 


Elderly people may sometimes state that they are unable to see blue 
or violet. I recall here Liebreich’s opinion that Turner suffered from 
this disorder during his last years. The cause is, as ophthalmologists 
know, cataracta brunea. The opposite malady is seen in painters using 
tobacco and alcohol to excess. They lose the ability to perceive red 
and green in the central part of the field owing to the relative para- 
central color scotoma. It becomes amusing when observing husbands 
tell their physicians that their wives have “lost their complexion.” 
A well known prelate in my own country suffered, as he said, from 
“preaching to corpses.” The cause was nicotine amblyopia! Such com- 
plaints should make the ophthalmologist examine the patient for tabes 
or some other nerve disease which is often followed by optic atrophy. 
Nor should diabetes be forgotten. This disease should also always be 
considered when a patient states that he has suddenly become myopic. 
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DIPLOPIA AND POLYOPIA 


Diplopia and polyopia are complaints not seldom given as the reason 
for a visit to the physician. The physician should find out whether the 
diplopia is monocular or binocular. In the latter case, muscular palsy 
is present. A patient with this disorder often states that objects move 
when he holds his head in certain positions and that he is suffering 
from dizziness. This is not the place to discuss the causes for the 
paralysis of the muscles of the eye. But the ophthalmologist should 
not forget to ask whether such paralysis has occurred before and 
whether recovery took place quickly. In a young patient such a passing 
nalsy suggests disseminated sclerosis. In an older patient the physician 
thinks of tabes or some other late syphilitic involvement. The different 
kinds of encephalitis should also always be kept in mind. When mon- 
ocular diplopia or polyopia is found, ophthalmologists know that it is 
due to changes in the lens. I once had a patient with one eye who told 
me that he saw four moons! In such a case different refractions of 
the different sectors of the lens may appear due to incipient cataract. 
This irregular astigmatism of the lens may occasion a characteristic 
spontaneous statement from the patient. He may say that he sees 
“stars” and “beams” or even “rings of colour” with his one eye. The 
last phenomenon especially may, in the beginning, cause fear of glau- 
coma. However, these conditions may be differentiated. In the first 
place, these symptoms, which are due to minute alterations in the lens, 
always appear constant in diplopia or polyopia, while the interference 
phenomena in glaucoma are varying, owing to the intermittent pressure. 
In the second place, the rings of color in opacities of the lens are said 
to lie to the flame in diplopia or polyopia, while in glaucoma they are 
said to be separated from the flame by a free interval. I may mention 
in passing that slits in the iris may cause diplopia or polyopia. This is 
also the case in luxation of the lens. 

As all ophthalmologists know, it sometimes happens that older people 
come to their physician telling him joyously that they now are able to 
see without spectacles. At first the physician may not find anything 
entitling him to deprive them of their joy in their newly acquired youth. 
But soon he is able to diagnose with the loupe a distinct beginning 
nuclear opacity. Sometimes one may detect on retinoscopic examination 
a distinct difference in refraction between the central and the peripheral 
parts of the lens in such a “‘double-focus lens.” It is said that such 
patients can see distant and near objects equally well. 


CATARACT AND CHANGES IN THE VITREOUS, CHOROID AND RETINA 

The subjective disorder causing the patient to consult the physician 
because of incipient cataract is in many cases not the decrease of vision. 
I have already referred to the blue blindness. Owing to the pathologic 
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nuclear sclerosis in cataracta brunea, the patient terms blue gray. 
Von Hess was the first to call attention to the vitreous opacities fre- 
quently appearing in beginning cataract. These often cause a patient 
to seek a physician. If the patient states that the spots in the field of 
vision move only with the movements of the eye, these probably lie in 
the lens. Cn the contrary, if these spots move independently of the 
movement of the eye, it is probable that they are localized in the aqueous, 
or, as is more usual, the vitreous. 

Such floating myiodesopsias, or mouches volantes, ought to suggest 
to the physician pathologic changes of the vitreous or the choroid and 
retina. In the latter they are often followed by phosphenes of different 
kinds, either flames or flashes of light. They are due to irritation of 
the retina. 


The patient’s complaint that straight lines appear as bent ones (meta- 
morphopsia ) indicates a shrinking process in the retina. If this symptom 
occurs suddenly in a person with a high degree of myopia who has for- 
merly complained of increasing mouches volantes, one must suppose 
that flat detachment of the retina is present. In this case the not quite 
degenerated retina may: still function. Macropsia also speaks for a 
shrinking process of the retina. On the other hand, micropsia points 
to acute inflammation of the retina. In this connection I ignore normal 
myiodesopsia. Its cause may be sought, at least partly, in small con- 
genital vitreous opacities or in the shadows of blood corpuscles in the 
retinal vessels. They are seen only when the patient looks toward an 
evenly lighted background. 


WRONG DIAGNOSES DUE TO INSUFFICIENT ATTENTION TO HISTORY 
AND BEHAVIOR 


Ophthalmologists are often too busy to pay sufficient attention to the 
working conditions of their patients. Thus, I had occasion to repent 
of a faulty diagnosis made some years ago in the following case: 


A ship carpenter, 49 years of age, was sent to me by a colleague. The history, 
briefly, was that the patient had always been healthy; he denied that he had had a 
venereal disease. Ten days before, he had felt a sudden dull pain in the left eye, 
especially on movement outward. Two days later, he noticed fog before the eye. 
Vision rapidly decreased, so that the left eye was almost blind. He also thought 
that the condition of the right eye was poor. This eye, however, was normal; 
vision was 6/6, and tension was normal. The left eye showed paraesis of the 
musculus rectus externus. The disk had blurred margins. He could count fingers 
at a distance of 0.75 meter. The outer limits of the field of vision were normal, 
but with small objects a small central and paracentral absolute scotoma was 
detected. 


On neurologic examination tremor manuum and a positive Romberg sign were 
found. There was doubtful ankle clonus. The kidneys were normal. 
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I interpreted the picture as a tumor in the left frontal lobe and referred the 
patient to Dr. Magnus, whom he did not visit till two years later. Vision in the 
right eye was then much decreased. It appeared, however, that the condition was 
not a tumor but lead poisoning. With proper treatment the patient improved 
considerably. 

He was a riveter. For years his work had consisted of hammering on iron 
sheets painted with minium. Had I thought of a possibility of lead poisoning when 
he stated that he was a ship carpenter, I would certainly have had an examination 
of the blood made and thus would have arrived at a correct diagnosis. 


The following case tends to show how dangerous it may be not to 
pay sufficient attention to the history and especially to the behavior 
of the patient when he calls on the physician. Had I observed the 
manners of this patient more closely my attention would probably have 
been directed toward a possible tumor of the brain and not merely to 
sinusitis as an underlying cause of his poor sight: 


A traveling salesman, 25 years of age, was referred to me on Dec. 29, 1921, by 
a rhinologist in another town. The patient stated that two months previously he 
had been blind in his right eye for about five minutes. Vision had afterward 
returned, yet had never reached its previous state. He had always been near- 
sighted; he used a minus 4.0 lens. He had also been blind for red and green. 

The patient made a peculiar impression. He boasted of the fact that he had 
made fun of the physician who had referred him to me, and mimicked this col- 
league’s somewhat peculiar manners exceedingly well. Vision with a —5.0 lens 
was 6/4 in the right eye and 6/10 in the left. Ophthalmoscopic examination showed 
normal conditions. On perimetric examination, using small, white objects, 2 
mm. in diameter, normal limits were found. On account of the color blindness 
no perimetric examination for color at the borders was carried out, but the 
centers of the fields of vision were examined by the aid of small colored objects. 
A small paracentral scotoma in the left eye was found in the vicinity of the 
blind spot, which was plainly enlarged. The objects were here characterized as 
“more gray.” 

The patient was sent back to the physician who had referred him with the 
diagnosis “Probably sinusitis in the posterior sinuses.” These sinuses were 
opened. 

In November of the following year I saw him again. Vision in the left eye had 
increased and was now 6/6. In the right eye it was as before— 6/4. 

I am sorry to state that on this occasion also sufficient weight was not attached 
to his queer behavior. The patient boasted that he had cheated a well known 
business man, who was especially known for his “smartness,” into conceding him 
a contract very favorable to himself. No roentgenogram was taken. He disap- 
peared from my observation and sought another ophthalmologist, by reason of 
whose good will I was able to complete the history. 

The patient had come to him on July 17, 1924, complaining of headache. He 
was still boastful and given to jokes. He took pleasure in the thought that he 
“had made fun of Dr. Gjessing.” He was fat and irritable. Double-sided optic 
atrophy was found. Vision with correction was 6/30 in the right eye and 6/12 
in the left. The fields of vision showed right-sided hemianopia. The pulse rate 
varied from 46 to 50! 
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A diagnosis of tumor cerebri was made, and he was referred to Dr. Magnus. 
In February 1925 trephination was performed and the vision subsequently improved. 
The patient died suddenly from a cerebral hemorrhage in 1929. No postmortem 
examination was made. - 


FOREIGN BODIES 


In concluding the enumeration of the facts which are of most 
importance in the diagnosis, I shall briefly mention one point not suffi- 
ciently heeded by the general practitioner : the possibility of the presence 
of a foreign body after a traumatism. Here I might be tempted to use 
the paradox that the negative is positive! Time and again in my expe- 
rience a patient has sworn to the nonexistence of a foreign body in the 
eye, and yet, in spite of an apparently intact bulbus, a foreign body 
has been found on roentgen examination. Fuchs gave me this rule: 
“Where there is the least trace of blood in the anterior chamber we may 
take it that there also is an intra-ocular corpus alienum, even though 
no perforating wound is to be seen.” Fenwick’s rule from his excellent 
“Golden Rules of Surgery” with reference to the extirpation of mamae 
in case of doubtful cancer also applies here, mutatis mutandis. As 
regards the roentgen rays he wrote: “Better to kill twenty drones than 
to starve one bee.” I have never repented of having unnecessarily 
irradiated several eyes when a history of trauma was present. The most 
minute examination is essential, if there is the least pain in an eye from 
which a foreign body has been extracted or on which an intra-ocular 
operation has been performed. Even lacrimation may be a symptom, 
if the eye has been quiet before. Even if the eye is not injected, I 
always give an intramuscular injection of 10 cc. of boiled milk im nates 
as soon as possible. 


CONCLUSION 


I have attempted to give a brief outline of the most important ques- 
tions which should be asked during an ophthalmologic examination. 
This outline is only a general one. Many may disagree with me in 
regard to much of what I have said, for my opinion is entirely sub- 
jective regarding what should be stressed. But, as I stated in the 
beginning, my own wrong diagnoses have taught me which are the most 
important questions. 








TUBULAR VISION 


RALPH C. HAMILL, M.D. 
Associate Professor of Nervous and Mental Diseases, Northwestern 
University Medical School 
CHICAGO 


When the neurologist turned psychiatrist he discovered that dis- 
turbances of sensation were due not merely to dysfunctions of a physical 
mechanism but also to dysfunctions of a mental set-up. When he realized 
that not only could patients withstand pain but there were masochists 
who even sought it, he was ready to accept the idea that they might 
feel and yet say they did not. Then the problem became one of “not 
why he didn’t feel but why he said he didn’t.” And I should not 
quibble with those who might say, “why he thought he didn’t.” 

Disturbances of vision and hearing, like those of cutaneous sensation, 
can be considered from the side of mechanics or from that of mentality. 
If a patient complains of disturbances of vision the fault may be with 
his personality and his assertions rather than with his visual apparatus. 
For example, a child may hold his book within a few inches of his 
eyes not because he is near-sighted but because it seems to aid him 
to concentrate. To “bury his nose in his book” helps to shut out the 
distractions of the rest of the world. Many children are wearing glasses 
because of this near-held book plus a mother who has read that poor 
school work is often caused by near-sightedness. It is clear that this 
problem is one not of optics but of attitude. 

Sensation depends on the proper functioning of three components: 
a receiving apparatus, a transmitting line and a recording consciousness. 
Disturbances of any of these produce disturbances of sensation. A 
receiving apparatus and a transmitting line acting on physical and 
mechanical conceptions are free from moralistic quality or taint; a 
recording consciousness not yet reduced to physical terms is still of 
a spiritual quality and of necessity has, like all things spiritual, a 
moral tone. 

The importance of the attitude factor is seen most clearly in the 
condition called hysteria. The anesthesias and analgesias of hysteria 
are notorious. Hysteria is a state of disability that demands and so 
discovers physical symptoms. (The hysterical person and his physically 
minded physician have the same end in view: Both do their utmost 
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to see the disability of the patient in physical terms, dependent on 
physical disease. The hysterical person knows that the trouble is with 
his nerves, his heart or his coccyx; the physician knows that the 
trouble is due to intestinal toxemia, dysfunction of cellular metabolism 
or a hormone. Often when the hysterical or hypochondriac patient 
is finally convinced that the trouble is not physical he becomes “crazy” 
or psychotic; the physically minded physician shows by his attitude, 
even says, that any one who would deny the physical basis for symptoms 
is crazy—the two are not far apart.) 

Tubular vision is a characteristic condition in hysteria. At least, 
concentric limitation of the field of vision is common, and tubular 
vision is a concentric contraction which remains unaltered in extent 
when the patient is examined at different distances from the fixation 
point. Two patients were seen recently at the Hines Hospital who 
showed perimetrically determined contracted fields. 


REPORT OF Cases 


Case 1.—A. B.’s condition was diagnosed as epilepsy in 1918. During bayonet 
practice in the army during the World War, while still’in this country, he was hit 
on the head with a bayonet and was hospitalized. He was nauseated, but there is 
no history of unconsciousness except in the conbulsions that followed the head 
trauma. Since 1918, convulsions have varied in frequency from three a day to 
three a week. From the original hospital record the initial trauma seemed quite 
inadequate as a cause of the disease unless one realized that the collision with the 
bayonet caused a fearful mental disturbance as well as a bruise and a cut. During 
a convulsion in the hospital it was noted that “anesthesia was marked, no recogni- 
tion of pinprick or pressure could be obtained and there was no withdrawal from 
the heat of a lighted cigaret butt.” There was concentrically contracted vision 
according to perimeter testing, and there was a suggestion of stocking and glove 
anesthesia. ; 

Case 2.—The patient has been in and out of hospitals since 1925, when he was 
said to have beginning syringomyelia, because of sensory changes. Between 1925 
and the present time the following comments have been made concerning his con- 
dition: “unable to care for himself”; “unable to move;” “needed a constant 
attendant at all times”; “involuntary bowel and bladder”; “the general charac- 
teristics of dementia praecox.” He had a stroke while in military service and was 
unconscious at that time. Now he said, during the examination: “My trouble is 
due to a clot of blood in the head.” And to demonstrate the validity of this asser- 
tion he blew his nose and showed blood streaking the mucus. Perimetric testing 


showed contracted fields of vision with so-called interlacing of the fields for color 
and form. 


Comment.—In both of these cases the condition was diagnosed as 
hysteria. Both patients had concentrically reduced fields as shown by 
perimeter testing. 

The same procedure was then tried in both cases: As the patient 
sat looking directly into my eyes at about 4 feet distance (1.2 meters) 
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I moved my hand from my lap out to the side horizontally, close to 
the periphery of the field of vision, and asked him: “How many fingers 
is that?” Without the slightest hesitation both men immediately turned 
their eyes to my fingers. No search was necessary ; in other words, they 
knew where to look as a normal person would who wanted to look 
directly at an object to be sure what it was. 


This blindness for or ignoring of all but the center of the visual 
field is clearly seen in the third case. It seems to me that in this case 
one can inform oneself of at least some of the mechanism of the 
production of the tubular field. There are a variety of etiologic factors, 
factors whose relative significance is a matter of opinion. 


Case 3.—R., aged 12, was referred to me by Dr. E. V. L. Brown, from the 
University of Chicago Clinics in January 1930, with a diagnosis of tubular vision. 
A few months before, R’s mother had taken him to an ophthalmologist because he 
stated that for two years after he had read fine print for a short time it would 
blur. (When concentration, attention and convergence relax, the visual axes fall 
away to lie parallel. It is the absent-minded stare into distance. This, I believe, 
is the blurring.) The ophthalmologist said that the boy had telescopic vision; that 
when he focused on an object he did not see things in the peripheral fields. The 
disks were normal, and vision was good save for marked contraction of both fields, 
for color as well as for form. Dr. Dewey Katz, of the clinic, had interviewed the 
mother and had learned that the attitude of the parents was that “if you threw him 
out into the street he could take care of himself, whereas his older brother was not 
so sturdy or robust and needed much more care. Whenever he gets anything the 
matter with him (the brother) we take him to the doctor. We want him to have 
an education because we know he hasn't the strength of this one. This one will go 
to work as soon as he’s old enough.” 

The patient was a sturdy boy, broad-chested and ruddy-faced, the picture of 
health. 

In the first interview, most of the time was spent in playing ball and showing 
appreciation of his stories. His memory was admired. Finally he was asked if he 
could remember anything that had scared him two years before, when trouble was 
first noticed. He then told of pulling down his shade as he was going to bed, 
turning away from the window at the same time and out of the corner of his eye 
seeing a man pointing a gun at him. He stole to the edge of the window and 
peeked through the crack between the curtain and the sash and saw that it was a 
post with a hook in the side that had stood there as long as he could remember. 
He then ran the curtain up and repeated the maneuver of lowering it but could not 
bring back the threatening figure. 

About this time a neighbor boy had said that he had seen a man with a gun in 
the basement. The patient had gone down the cellar stairs just far enough to see 
what was pointed out to him as the minatory figure and had then fled. The two 
boys ran out of the house and told an older boy, who went back with them and 
showed them that the “man with a gun” was merely a discarded bird house with a 
perch sticking out from one side. After more cajoling and friendliness, R. was 
asked why he had seen the post as a man pointing a gun at him rather than a man 
offering a ten dollar bill or a box of candy to him. First he grinned in response ; 
then he told of a clash between himself and his older brother as a result of which 
his father had threatened him. He said that he had torn up some of his brother’s 
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stamps because his brother had broken his watch. Later, indirect inquiries brought 
out that he had taken his watch to his father to fix. His father had not time just 
then, so the older brother undertook the job. The brother took off the back and 
front and straightened the hands but did not put the front on securely, so when R. 
took it from him the front fell off and the glass was broken. This was his brother’s 
breaking his watch. For this R. threatened to tear up his brother’s stamps. His 
parents overheard the threat and told him he’d “get a licking” if he did. Never- 
theless, he had destroyed the stamps, and he knew that the father had found one 
of the torn scraps. He did not get the licking, but it was at this time that he 
saw the man with the gun out of the corner of his eye as he turned away to go to 
bed. The threatening figure was seen out of the corner of his eye, namely, in the 
edge of the field of vision. Fright came from that which was seen indirectly, or 
he could punish himself with that which he did not see distinctly, that which his 
imagination could distort unhampered by the clear reality of central vision. 

This mechanism was thoroughly discussed with the boy, and also his feeling 
that he was discriminated against in favor of his less robust brother. He was 
asked if being frightened by objects in the edge of the visual fields made him want 
to be blind to them, not to see them. He said that might be so. No test was made 
at this second session. 

The next time he returned this mechanism was gone over again, and the boy's 
fear of policemen was discussed. He told that he ran away with an older boy 
when he was 7 or 8 years old, went to a park a mile or two from home and stayed 
there until dark, and the police were notified to look for him. He seemed to get 
the idea that fear of the police was similar to fear of one’s father, and that one 
could acknowledge the former but not the latter, even though brother, father and 
police were friends of boys and their well-wishers. 

Then, while still fixing his gaze on me, he was asked: “You know there’s a 
window there” (to the extreme left of his line of vision)? “Sure,” he replied. 
“You can see the light from it can’t you?” “Yes,” not with the same assurance. 
“Well, where’s the telephone” (to the extreme right of his line of vision and of 
course black and much less conspicuous than the window)? He promptly pointed 
to it, though continuing to look at me. “And you can see it, can’t you?” He 
nodded his head. 


Comment.—lIn all conditions in which the disturbance is due to 
personality defects the causative factors are of two natures. There are 
the underlying elements that go into the building up of the general sense 
of fear and resentment, and there are the immediate provocative factors. 
The former are the personality characteristics that make up the spiritual 
or mental quality of the individual, make him the kind of a person he 
is—timid, resentful, pugnacious, etc. The latter are marked by one 
general characteristic; the result seems enormous compared to the 
traumatic effect of the moment—for example, a bayonet wound produc- 
ing epilepsy, a strained ligament followed by a painful joint or an 
injured coccyx causing a rundown condition. 

R. was the youngest in the household. He had never been forced 
to give up that quality of the young of getting what one wants through 
weakness and complaint. (Infant cries because of discomfort, is 
relieved and so learns that complaint is the way to get what it wants.) 
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The older brother was given preferential treatment because of weak- 
ness. He trespassed on the natural rights of the younger. This tended 
to increase resentment against him and also against the parents for 
their attitude of favoring him. (It also put a premium on the value of 
complaint and weakness.) This resentment against the parents stirred 
up latent fears of their superior power and authority. When resent- 
ment is aroused in a weaker person against a stronger, fear is the 
natural result: “I’m mad at you; I'd like to hurt you; but you are 
stronger than I am, and if you knew of my spiteful angry wishes you'd 
punish me. Therefore I’m afraid of you.” It is this mechanism that 
builds up the feeling in children that they are unjustly and unkindly 
treated. Not being able to attack the stronger persons directly, they 
attack the mental images that they carry of their parents and elders 
with accusations ; they think of them as unfair and unkind and so try to 
ininimize the images of the parents that they carry about in their heads. 
This mood welcomes any opportunity to disparage a stronger person. 
When R. said that his brother broke his watch he gave the impression 
that it was done intentionally and maliciously. He wished to believe 
that that was the case. It justified his resentment against his brother. 
It justified his tearing up his brother’s stamps and so made his father’s 
threat seem unjust. His father was unjust; his resentment against his 
father was justified. 

These are the elements that went to build up the qualities in R. that 
account for the fact that the man seen from the corner of his eye 
was pointing a gun at him. A man was threatening him. He tore up 
his brother’s stamps after his father told him not to. His father told 
him he would “lick”? him if he tore up the stamps, and he knew that 
his father knew of the destruction. Therefore, the idea of threat was 
added to guilt. One can now see why the post was changed into a 
threatening figure. 

The post was seen as a threat as he turned away to go to bed. 
When he looked directly at it from the crack between the curtain and 
the sash it was recognized for what it was. One may be allowed to 
think that objects in the periphery of the field lend themselves more 
readily to the distortions of the imagination than do those at the center. 
One may say that the reality sense is too strong at the center. It 
seems fair, then, to assume that the claim of peripheral blindness is 
equal to a statement by the patient that he does not trust his imagination 
or conscious perception as it is acted on by the indefinite or vaguely 
seen images of the periphery. So he denies their existence. It is 
impossible to say how long any of these patients had tubular vision. 
The last, the 12 year old boy R., is known to have had it for several 
months. None of these patients had been struck by moving objects com- 
ing at them from the side. Hence one is tempted by the idea that 
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patients have this type of sensory disturbance when it is tested for in 
a way that suggests its presence. This is the debatable ground of the 
technic of testing sensation. If the mental factor is not taken into 
account, the results are incomprehensible. The mental factors are sure 
to show fear. Resentment and a sense of weakness are usually to be 
found. The technic of examination of these mental factors requires 
infinite patience and an appreciation of the direct and emotional thinking 
of childhood. 


Note.—Both form and red fields (530) of R. were normal on May 1, 1930, 
The boy was seen again in February 1934, at which time form and red fields 
(5530) were normal. 

DISCUSSION 

Dr. Dewey Katz: Dr. Hamill’s paper is most timely. Several decades ago 
the somatic-minded physicians embraced the neurohumeral or autonomic theories, 
and recently there has been, and justly so, a definite increase in the number of the 
psychogenic-minded physicians. 

The observation of abnormalities of the eye in hysteria is not of recent date. 
Hysteric amaurosis was described with considerable exactness in 1680. 

The 12 year old boy in Dr. Hamill’s case 3 was seen by me for the first time 
on Jan. 10, 1930. I desire to describe briefly the method employed in charting this 
patient’s visual fields. A dot, on the level with the patient’s eye, was made with a 
white crayon on the blackboard. The patient was placed directly in front of and 
1 yard (0.9 meter) from the dot. One eye was covered by an eye patch. A white 
circular target 5 mm. in diameter was moved in from the side of the blackboard 
toward the dot. The patient was told to look constantly at the chalk mark on the 
board and say “now” when he saw the target. This was repeated along various 
meridians, above, below, temporally and nasally, and the markedly contracted field 
thus outlined was measured. The procedure was repeated with a red target of the 
same size. The red field was approximately the same as that obtained with the 
white target. The other eye was tested in a similar manner, and the fields were of 
the same size as those secured with the first eye. The patient was then placed 
2 yards (1.8 meters) from the fixation point. A target 10 mm. in diameter was 
used, and the procedure repeated. The fields outlined were exactly the same size 
as before. On increasing the distance of the patient from the fixation point to 3 
yards (2.7 meters) and the size of the targets to 15 mm., the fields were of the 
same linear diameters as the others. In the normal person the linear diameters of 
a field taken on a flat surface increase in direct proportion to the distance of the 
patient from the point of fixation. In the hysterical person with. tubular vision the 
linear diameters remain the same irrespective of the distance from the point of 
fixation, and I might add that for the malingerer the linear diameter is in inverse 
proportion to the distance the patient is from the fixation point. The malingerer 
consciously analyzes the situation incorrectly and believes that the farther away he 
is the less he should see. This, however, is not the fact regarding one’s peripheral 
field. 

When present, the typical field change in hysteria is a concentric contraction 
which remains unaltered in extent when the patient is examined at different dis- 
tances from the fixation point. The field is therefore tubular, a form which is 
necessarily of subjective origin. The central visual acuity often remains good, but 
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any degree of amblyopia may be present. Tubular fields with no loss of orienta- 
tion and normal fundi oculi, when present, are pathognomonic for hysteria. 

The inability to perform certain functions, whether of the eye or of any other 
part of the body, is influenced in large degree, in those who are susceptible, by the 
mental condition. Twenty years ago, Dr. F. Park Lewis stated that the whole 
subject of hysterical ocular manifestations is invested with great interest, since it 
necessitates a refinement of diagnosis in separating the imaginary from the patho- 
logic and in applying, when necessary, psychic therapeutics and thereby obtaining 
results which cannot be secured through other means. Accumulated evidence and 
experience have emphasized the correctness of this statement. 











EXPERIMENTAL STUDIES ON SWELLING OF THE 
VITREOUS GEL AND ON INTRA-OCULAR 
PRESSURE 


MARTIN COHEN, M.D. 


JOHN M. NEWELL, Sc.D. 
AND 
JOHN A. KILLIAN, Px.D. 
NEW YORK 


Swelling of the vitreous gel has, from time to time, been proposed 
as the cause of the increased pressure frequently observed in simple 
glaucoma. In our opinion no proof has been presented that the vitreous 
has any swelling capacity. All experiments in which the whole eye has 
been used to study the swelling of the vitreous must be looked on with 
doubt for the reason that the swelling of the external coats might over- 
shadow that of the vitreous. On the other hand, in experiments in 
which the whole vitreous itself has been studied, no definite swelling 
has been demonstrated. It is important to discriminate between actual 
swelling against a resisting force and mere increase in volume of the 
gel when immersed in a liquid. 

One objective in the experiments herein reported was to measure 
the swelling power of the whole vitreous of the ox against the force 
of gravity with the following simple apparatus. 


Thistle tubes having a bulb of about 20 cc. capacity were coated around the 
mouth with a cement made of sealing wax, beeswax and rubber. The vitreous 
from ox eyes was shelled out into dishes, and the gel was placed promptly in the 
wide mouths of the tubes so as to fill the bulb completely, and a porous alundum 
disk, smeared at the rim with the cement, was placed over the mouth of each. 
The tubes were rotated momentarily above a Bunsen burner flame which melted 
the cement and sealed the disks tightly on the mouths. The tubes were then 
immersed with the porous disks down, in cylinders containing 100 cc. of various 
solutions so that the level of the vitreous within the bulb and that of the liquid 
without were in the same plane. The solutions used were tap water! hundredth- 
normal sodium hydroxide, hundredth-normal hydrochloric acid, and_ fifteen 
hundredths-normal sodium rhodonate (thiocyanate). The latter solution was used 
because of its known effects on the dispersion of the proteins, attention having 
been called to it by the studies of Bancroft and Richter! on the cure of drug 
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addiction. A drop of toluene was placed in the top of each tube to inhibit the 
growth of bacteria. 


No increase in volume of any vitreous was observed over the course 
of twenty-four hours at room temperature. 

The vitreous body has a very large water content which makes the 
gel fluid so that when ox vitreous is shelled out in a flat dish it soon 
flows out to a level surface. The vapor pressure of the water in the 
vitreous was studied by Duke-Elder.2. The vapor pressure of a liquid 
depends on the activity of its molecules which is affected by the presence 
of substances in solution or other forces restricting molecular activity. 
The relative vapor pressure of a colloidal solution is a measure of the 
liquid bound by it. Duke-Elder found that large amounts of water 
could be removed from the vitreous gel before the vapor pressure was 
greatly altered. This means that most of the water removed was not 
bound by the colloids. 

It is evident that the large amount of liquid loosely held by the gel 
might affect its property to swell by compensating for any change in 
the volume of the colloidal solids. 

The second objective in the experiments reported was to determine 
the proportions of the free liquid and the liquid bound by the colloidal 
solids of the gel under varying conditions. 


Commercial cellophane makes an excellent filter for separating the particles 
of colloidal size from the smaller molecules.* By means of filtration through 
this substance we separated the water loosely held from that bound by the 
colloids. 

A pressure ultrafilter similar to that described by Nicholas* was made of 
stainless steel, and this was used for filtration of the vitreous under high pres- 
sures. A weighed portion of ox vitreous ,was placed in the filter, a disk of cello- 
phane set in place and a pressure of 70 pounds per square inch +2 pounds 
(3,600 millimeters of mercury +100) was applied from a tank of nitrogen. 
At this pressure a clear liquid was filtered off at the rate of about 2 cc. an hour. 
The filtrate was at all times free from protein. The procedure adopted was to 
permit filtration to proceed over night or approximately eighteen hours. The 
rate of flow was constant until all the liquid had passed through. The following 
morning the filter was opened, and the residue of the vitreous appeared as a thin 
coherent film on the surface of the cellophane. This was weighed carefully again. 
From these values were calculated the total wet weight of the residue, the dry 
weight, and the inorganic matter, the amount of fluid filtered off, the amount of 
fluid bound by the colloids of the vitreous residue and the amount of dry organic 
colloidal matter. 


Under the conditions of these experiments, the average amount of 
colloidal organic residue is slightly less than 0.1 per cent of the vitreous 
(table 1). This average finding is of the same order of magnitude as 


2. Duke-Elder, W. S.: Tr. Ophth. Soc. U. Kingdom 49:83, 1929. 
3. McBain, J. W., and Kistler, S. S.: J. Phys. Chem. 35:130, 1931. 
4. Nicholas, H. O.: J. Biol. Chem. 97:457, 1932. 
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the results of the determinations of the total protein of the whole 
vitreous reported in Duke-Elder’s monograph.’ The average quantity 
of filtrable or “free” fluid is approximately 200 times greater than that 
bound to the organic residue. The average quantity of fluid bound by 
the organic residue is 5.5 times greater than the weight of the residue. 
The probable error for this determination is relatively great because 
the nature of the analytical method and the small amount of residue do 
not permit great accuracy in the calculation of the ratio of fluid to 
solid residue. 


Tarte 1.—Slree and Bound I'luid of the Vitreous Body 





Organic Fluid Bound 
Time of Free Fluid, Residue, Fluid Bound, by 1Gim. of 
Filtration, per Cent of per Cent of per Cent of Orgunie Residue, 
Experiment Hours Vitreous Vitreous Total Gm. 
1 18 99.34 0.095 0.56 5.9 
9 1s 90.31 0.123 0.55 4.4 
12 18 99.21 0.099 0.64 6.5 
31 Is 0.44 0.101 0.43 4.3 
30 18 99.35 0.082 0.54 6.6 
47 18 99.55 0.060 0.38 6.3 
7 42 99.32 0.100 0.49 4.5 
ERR oe 8a aac ee ar 99.36 0.005 0.512 3.3 
Probable €rror... ...... 5.66600 - 


+0.025 +.0049 +0.023 +0.52 





Taste 2.—I/nfluence of Alkalinity on the Bound Fluid of the Vitreous Body 





Organic Fluid Bound 
Immersion Fluid Free Fluid, Residue, Fluid Bound, by 1 Gm. of 
Experi- and Time in per Cent of per Cent of per Cent of Organic Resi- 
ment Hours Vitreous Vitreous Total due, Gm. 
15 Distilled water 72 99.59 0.072 0.32 4.4 
3 0.1 M-NaOH, 72 99.62 0.057 0.22 4.0 
4 0.1 M-NaOH, 06 99.11 0.078 0.79 10.2 
44 0.05 M-NaOH, 24 99.52 0.079 0.38 4.9 
45 0.005 M-NaOH, 24 99.07 0.094 0.82 &.7 
13 0.005 M-NaOH, 24 99.37 0.110 0.53 4.8 
46 0.0005 M-NaOH, 24 99.22 0.085 0.68 8.0 
14 0.0005 M, 48 99.27 0.133 0.58 4.4 
32 0.000335 M, 24 99.34 0.095 0.55 aS 
i EES. VSS re Se RN ee oe 99.315 0.0914 0.569 6.35 
Pr CNN ico hi vaya. +0.047 +0.0053 +0.048 +0.68 


Weighed amounts of vitreous were immersed in distilled water and 
in solutions of varying degrees of alkalinity as indicated in the table 
(table 2) for the designated intervals of time, at icebox temperature. 
The mixtures of vitreous and immersion fluids were then filtered and 
the residue was analyzed as described previously. The range of the 
variation in the alkalinity of the immersion fluids from minimum to 
maximum was 303 times. There was observed no consistent variation 
in the amount of water bound to the organic residue for any of these 


5. Duke-Flder, W. S.: The Nature of the Vitreous Body, Brit. J. Ophth., 
Monograph supp. IV., 1930. 





COHEN ET AL—SWELLING OF VITREOUS GEL 355 


solutions compared with distilled water. The average figures for bound 
and free fluid in this table do not vary from similar figures in the 
preceding table by significantly more than the probable errors for the 
corresponding average figures. Hence immersion of the vitreous in 
alkaline solutions has no demonstrable effect on the bound or the free 
fluid of the vitreous within the limits of this experimental method. 

In a similar manner, weighted amounts of vitreous were immersed 
in solutions of varying acidity, and the free and bound fluids were 
determined. The range of variations in acidity in these experiments 
was 303 times. It is evident from the results presented in table 3 that 
the greater the time of immersion of the vitreous and the greater the 
concentration of the acid in the solution, the smaller is the amount of 
organic residue. This is illustrated in experiments 6, 16 and 17. How- 
ever, there was noted no consistent variation in bound fluid dependent 


TABLE 3.—Influence of Acidity on the Bound Fluid of the Vitreous Body 








Organic Fluid Bound 

Immersion Fluid Free Fluid, Residue, Fluid Bound, by 1 Gm. of 

Experi- and Time in per Cent of per Cent of per Cent of Organic Resi- 
ment Hours Vitreous Vitreous Total due, Gm. 


6 0.1 M-HCl, 120 99.46 0.044 0.48 11.0 
40 0.05 M-HCl, 24 99.33 0.074 0.59 8.0 
41 0.05 M-HCl, 24 99.10 0.097 0.78 8.1 
16 0.05 M-HCl, 96 99.76 0.035 0.14 4.0 
42 0.005 M-HCl, 24 99.09 0.072 0.82 11.4 
17 0.0005 M-HCl, 144 99.81 0.054 0.11 21 
43 0.0005 M, 24 99.31 0.091 0.59 6.4 
33 0.00033 M, 99.56 0.069 0.35 5.0 


Average 99.428 0.067 0.482 7.0 
Probable error +0.0704 +0.0054 +4.068 +0.84 


on a difference in concentration of acid or time of immersion. In these 
experiments, the average figures for bound and for free fluid do not 
vary significantly from the average figures for the untreated vitreous 
of table 1. 

Weighted amounts of vitreous were immersed in solutions of salts 
which theoretically, owing to their place in the Hoffmeister series, 
should influence the hydration of the colloids. All salts contained the 
same metal, i.e., sodium. Hence any variations should be due to the 
effects of the acid radicles. Thiocyanate (NaCNS) and iodide (NaI) 
are known to increase hydration of hydrophilic colloids, i. e., proteins. 
Tartrates and acetates tend to decrease hydration of these colloids. The 
results as reported in table 4 are so inconstant that it is not possible to 
distinguish any effect produced by the salts on fluid bound to the organic 
residue. The variations of the experimental results for any one salt 
are as great as the differences between any two salts. Within the 
limits of these experiments, the salts did not exhibit the expected effects 
on the hydration of the colloidal organic residue of the vitreous. 
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The residue which remains after pressure ultrafiltration of the 
vitreous is a thin coherent film which when placed in water swells to 
one fifth of its original volume, the result being a thin gelatinous mass, 
somewhat resembling normal vitreous gel. 

The large amounts of filtrable liquid and the small amounts of 
hydrated colloid obtained in our experiments indicate that the vitreous 
is not a homogeneous gel but is composed of two phases. The only 
structure which would fit in with the observed facts is that of fibers 
or membranes suspended in a liquid which can flow slowly in and out 
of the mass. The swelling up of the residue after filtration indicates 
that it possesses elastic properties. Thus our opinion of the structure 
of the vitreous body agrees with that so clearly expressed in the sum- 
mary of a recent paper by Robertson and Duke-Elder.° “The vitreous 
humor is a gel composed of a meshwork of elastic fibrillae suspended 
in a viscous liquid.” 


TABLE 4.—/nfluence of Some Salts on Bound I'luid of the Vitreous Body 





Organic Fluid Bound 

Concentration Free Fluid, Residue, Fluid Bound, by 1 Gm. of 

and Time in per Cent of per Cent of per Cent of Organic Resi- 

Salt Hours Vitreous Vitreous Total due, Gm. 

18-Na CNS 0.075 M, 168 98.93 0.110 0.91 §.2 
34-Na CNS 0.05 M, 24 99.70 0.078 0.19 2.3 
19-Na I 0.075 M, 192 99.03 0.127 0.80 6.4 
39 Na I 0.05 M, 24 99.46 0.095 0.44 4.6 
20 Na tartrate 0.075 M, 216 99.68 0.078 0.23 3.0 
36-Na tartrate 0.05 M, 24 99.26 0.080 0.64 8.1 
37-Na tartrate 0.05 M, 24 99.21 0.116 0.65 5.6 
8.2 


38-Na acetate 0.05 M, 24 98.94 0.113 0.93 





This view finds further support in the observation that if ox vitreous 
is heated in a water bath with slowly rising temperature, the gel structure 
breaks down at 78-80 C. This results in the formation of a clear watery 
fluid which never sets again to a gel. It is probable from this that the 
gel structure of the vitreous depends on a certain organization of its 
micelles which after being broken down by heat is not reformed on 
cooling. 

Our conception of the structure of the vitreous body leads us to 
conclude that it is impossible for it to swell. The mass of fibers cannot 
exert any expanding force, and the large proportion of free liquid in it 
would compensate for any swelling of the individual fibers. This must 
mean that the intra-ocular pressure is entirely due to fluid pressure ; 
that is, it is a summation of hydrostatic and osmotic forces. 

From a teleologic point of view the gel structure of the vitreous 
serves only to act as a buffer against sudden changes in the liquid 


6. Robertson, E. B., and Duke-Elder, W. S.: Proc. Roy. Soc., London, s.B 
112:215, 1933. 
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content of the vitreous cavity and in this way to protect the delicate 
retina from being displaced from the choroid. The gel itself cannot 
offer any resistance to long-continued compression but comes to equi- 
librium by the slow outflow of the enclosed fluid. It is interesting to 
note in this connection that Ochi‘ was unsuccessful in trying to cause 
an elongation of the eyeball in young rabbits by long-continued com- 
pression. 

The feeding of a low protein diet to rats has been shown to lower 
the protein content of the blood and to result in edema.* This was 
extensively studied by Frisch, Mendel and Peters,” who found about 
40 per cent lowering in the proteins of the serum under these con- 
ditions. Since the development of simple glaucoma has been attributed 
to an alteration of the equilibrium of the osmotic pressures of the fluids 
of the eye and that of the colloids of the blood it was thought that the 
lowering of the colloidal osmotic pressure of the blood might cause a 
continued increase in the intra-ocular pressure. The persistence of the 
increased intra-ocular pressure might alter the relationship of the struc- 
tures within the eyeball. The third objective in these experiments was 
to determine the influence of the osmotic pressure of the blood plasma 
on intra-ocular pressure. 

Ten rats received diets very similar to those of Kohman.* The 
calcium salt was purposely omitted since it had at times been claimed 


to have a curative effect on glaucoma. The diet was made up as follows: 


Ra I OMT OO as .ok si6)5s. aie ose cd.vaeabuleinaiscdecenwis 375 Gm. 
Corn starch 30 Gm. 
Lard 5 Gm. 
Sodium chloride 0.5 Gm. 


The mixture was prepared frequently in small amounts to avoid 
fermentation and fed liberally so that the animals ate to repletion. Suf- 
ficient water was provided. 

The animals used were albino rats about half grown. There were 
four males weighing about 200 Gm. at the start and six females whose 
initial weights were about 150 Gm. All lost weight steadily on the 
diet. Seven lived nineteen weeks; one died at the end of eight weeks, 
and two were killed at the end of twelve and fifteen weeks, respectively. 
At the end of nineteen weeks all the survivors were greatly emaciated, 
having sparse hair and a general ill-nourished appearance but with no 
signs of any vitamin deficiency. The animals were killed and a complete 
postmortem examination was made. The meroscopic appearance pre- 
sented agreed with the results of Frisch, Mendel and Peters. There 
was no abdominal or body fat; in general the viscera were small and 


7. Ochi, S.: Am. J. Ophth. 2:675, 1919. 
8. Kohman, E. A.: Am. J. Physiol. 51:378, 1920. 


9. Frisch, R. A.; Mendel, L. B., and Peters, J. P.: J. Biol. Chem. 84:167, 
1929, 
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shrunken. Of the seven animals surviving for the nineteen weeks, five 
had marked accumulations of ascitic fluid in the abdominal cavity, and 
one other had very marked subcutaneous edema in the cervical region. 
The seventh of this group and the three others which had died earlier 
showed no signs of edema. The eyes of all were normal in gross 
appearance. The usual orbital fat was absent so that the eyes were 
deeply sunk into the orbits. 

The eyes were removed, fixed in 10 per cent formaldehyde and 
embedded in pyroxylin (celloidin) in the usual manner. Horizontal 
sections 18 microns thick were cut in the region of the optic nerve. 
They were mounted and stained in hematoxylin and eosin. 

The eyes were examined microscopically and compared with similar 
sections of eyes of rats on stock diets. Particular attention was directed 
to any depression at the entrance of the optic nerve or any signs of 
edema. In no case was there any abnormality of structure within the 
eyes. Both gross and microscopic examinations revealed no evidence 
of increased intra-ocular presssure. 


SUMMARY AND CONCLUSIONS 


Water and solutions of alkalis, acids and sodium thyocyanate, 
separated from the vitreous gel by a porous alundum disk, produced 
no swelling of the gel. 

Pressure ultrafiltration through cellophane removed more than 99 
per cent of protein-free liquid from the vitreous gel. 

The organic colloidal residue after ultrafiltration amounted to about 
0.1 per cent of the original total weight of the vitreous, approximating 
the reported figures for the total protein of the vitreous. 

The colloidal residue swells when replaced in the water. 

The results lead us to accept the hypothesis that the vitreous gel is 
made up of elastic fibrillae suspended in the intra-ocular fluid. 

A continued low protein diet resulting in a decrease of the blood 
plasma proteins had no demonstrable effect of increased intra-ocular 
pressure. 

We conclude from these facts that a true swelling of the vitreous 
gel is impossible. 








METASTATIC CARCINOMA OF THE RETINA 


REPORT OF A CASE, WITH PATHOLOGIC OBSERVATIONS 
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NEW YORK 


In 1932, Dimissianos! stated that the retina had probably never 
heen involved by a metastatic carcinoma. Morax,? in his book on 
malignant conditions of the visual apparatus, made no mention of 
secondary retinal carcinoma, while Fuchs * wrote in his textbook that 
“carcinoma and sarcoma (primary and secondary) have been described 
as occurring, though very rarely, in the retina.” Friedenwald,* Collins 
and Mayou * and Parsons ° did not record a single case in their writings. 
The comprehensive volumes on the pathology of the eve in the Henke- 
Lubarsch System? also say nothing of the condition, yet in 1926 
Sattler, in his work on malignant tumors of the eye, claimed to 
report the only occurring case of metastatic carcinoma to the optic 
nerve and retina. 


Let us examine Sattler’s case in a little more detail. It was that 


of a man of 30, who had a carcinoma of the pancreas; four months 


From the Eye Laboratory and Ophthalmological Division of Montefiore 
Hospital. 
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after the onset of his illness he complained of disturbance of vision 
in the right eye, which was subsequently enucleated on account of pain. 
Ophthalmoscopically an elevated mass projecting into the vitreous was 
seen. Histologic section of the globe demonstrated a tumor which 
occupied two thirds of the vitreous and which was connected with the 
optic nerve head by means of a pedicle. From the papilla there arose 
a connective tissue stroma which supplied the tumor with blood vessels. 
The lamina cribrosa was destroyed in parts, and the nerve fibers were 
nearly all degenerated. The greater part of the retina was replaced by 
tumor tissue, and only here and there were a few remains of this layer 
recognizable. The tumor did not invade the choroid, and the pigmented 
epithelium was everywhere intact. So much for Sattler’s word descrip- 
tion of his case; he did not publish photomicrographs. 

From this description one is led to believe that Sattler’s case was 
that of a metastasis to the head of the optic nerve with secondary 
lateral spread into and destruction of the retina, rather than a metastasis 
primarily into the retina proper. Sattler reported the case merely as 
one involving both the nerve head and the retina and did not qualify 
it as springing from one situation or the other. 

The case now to be reported is that of a metastasis of a gastro- 
esophageal carcinoma into the retina proper, not involving the optic 
nerve, its sheath or any other portion of the globe. 


REPORT OF CASE 

M. R., a man, 55 vears old, was admitted to the cancer service of Montefiore 
Hospital on July 20, 1933, complaining of dysphagia, anorexia and increasing weak- 
ness. Previously he was studied at Mount Sinai Hospital, where x-rays revealed 
a tumor of the lower end of the esophagus and the cardiac end of the stomach: 
biopsy proved it to be an adenocarcinoma. Examination of the fundus at Mount 
Sinai Hospital revealed nothing more than a moderate sclerosis of the retinal 
vessels. Physical examination at Montefiore Hospital showed a well developed 
but undernourished male, markedly anemic and speaking hoarsely; there were no 
complaints referable to the eyes. It was noted in an examination by the House 
Staff that “in the lower temporal quadrant of the right eye there is an irregularly 
outlined gray area, rather large, and appearing to be an old localized chorio- 
retinitis.” 

The patient was seen five days later by Dr. Robert K. Lambert who noted that 
the “lesion in the right lower quadrant of the right eye has the characteristics of 
a neoplasm,” and believed it to be a choroidal metastasis. 

One of us (J. W. S.) examined the right fundus several days later and made 
the following note: “The disk is pale yellow and irregular. The veins at the 
upper end of the disk make a bend as they climb onto it, suggesting a papilledema 
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above. The veins over the entire fundus are markedly dilated and tortuous, and 
there are a few scattered hemorrhages. In the lower temporal quadrant, there can 
be seen a white irregular mass, definitely elevated, over which the retinal vessels 
run. The tension of the globe to finger palpation is normal.” Dr. Lambert made 
a later note to the effect that the mass described “transilluminated positively.” The 


picture appeared to be that of a choroidal lesion elevating the retina. 


On August 19, the patient died, and the globe was removed at autopsy, fixed in 
Bouin’s solution ® and embedded in pyroxylin (celloidin). The anatomic diagnosis 
of the general autopsy was: carcinoma of the cardiac end of the stomach with 
extension to the esophagus, and metastases to the liver, lungs, suprarenal glands, 
lymph nodes and spine. Tumor cells were found in several of the blood vessels 
and perivascular lymphatics of the organs. 

Pathologic Observations in the Right Eye—Macroscopically the globe appeared 
to be of normal size and shape. It was cut horizontally into three portions, as seen 








Fig. 1.—Gross specimen: A, subretinal exudate; 8B, elevated retina. 


in figure 1.19 There then was presented a uniform white, solid-looking mass in 
the temporal portion of the globe elevating the retina. 

Serial sections were made through the entire extent of the mass dorsoventrally. 
As the sections were followed deeper and deeper into the growth a white star- 
shaped area appeared in its center. This central area constantly grew larger until 
it extended from the choroid to the retina (figs. 2 and 3). Under the microscope 
the first few sections revealed the following: From a point very near the ora 
serrata to the region of the optic nerve the retina was detached by an exudate plus 
a tumor, the latter being the white star-shaped center seen grossly, which was 
attached neither to the choroid nor to the retina. The tumor had the appearance 
of an alveolar adenocarcinoma with considerable hemorrhage and necrosis in the 
centers of the alveoli. A little nearer to the optic nerve was another moderate- 


9. The formula is: saturated aqueous trinitrophenol, 75 parts; 40 per cent 
formaldehyde, 25 parts; glacial acetic acid, 5 parts. 
10. Mr. Eric Wallenberg made the photomicrographs. 
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sized clump of tumor cells abutting on the lamina vitrea of the choroid but not 
breaking through. At each end of this small tumor mass, the pigmented epithelium 
was raised and continued over the tumor for a small distance. Scattered throughout 
the subretinal exudate were individual and small clumps of tumor cells, some lying 
free and others bordering on Bruch’s membrane. Sections farther along demon- 





an) 














Fig. 2.—Tumor tissue (central strand) on lamina vitrea and separation of 
tumor from the optic nerve; low power magnification. 


strated the following: The central tumor mass was growing larger, and was seen 
to be springing from the retina and extending to the lamina vitrea, destroying the 
pigmented epithelium but at no place invading the choroid. The origin of the 
carcinoma was seen to be from the nerve fiber layer, where there were two groups 
of tumor cells, one of them appearing to spring from the wall of a blood vessel 
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(fig. 4). As the tumor grew it pushed aside and destroyed the various layers of 
the retina, and finally broke through into the subretinal space, distributing its cells 
through the fluid and extending back to the lamina vitrea. It is important to 
emphasize that the latter membrane was unbroken, and not a single tumor cell 
was observed to pass into the choroid. The remainder of the globe was uninvolved 
by the neoplasm. 











Fig. 3—Low power magnification of tumor (4) and implantation metastases 
(ce}. 
COMMENT 
Several questions now arise, and the first is: How did the tumor 
metastasize to the retina? DeLong,’ in writing of metastatic carcinoma 
of the choroid, explained the mode of localization by means of an 
embolus which, when coursing in the ophthalmic artery, “follows 


11. DeLong: Am. J. Ophth. 16:712 (Aug.) 1933. 
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preferably the ciliary branch, as this does not leave the artery at such 
an acute angle as the central branch. The earliest focus is in all 
probability of the nature of an embolus in the finer arterioles of the 


choroid. The vessel affected is blocked, and the cancer cells proliferate 


and burst through or replace the walls.” Goldstein and Wexler !° 
demonstrated how the blood stream conveyed tumor tissue from 


a carcinoma of the stomach to the arachnoid and pial sheaths of the 











Fig. 4—High power magnification of retina: A, tumor; IJ’, blood vessel; N, 
nerve fiber layer. 


optic nerve, showing histologically a blood vessel in the subdural space 
laden with cancer cells. That the case under discussion is also blood- 
borne is evident from the presence of tumor cells in the vessels of the 
lungs and liver, and what occurred was probably this: A tumor embolus 
on entering the ophthalmic artery, instead of passing into the ciliary 
branch, coursed through into the central branch and, being very small, 


12. Goldstein and Wexler: Metastatsis in Sheath of Optic Nerve from Carci- 
noma of Stomach, Arch. Ophth. 6:414 (Sept.) 1931. 
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was not held up in the main branch but was permitted to pass into 
one of the smaller arterioles in the nerve fiber layer, and in the latter 
location broke through the wall of the vessel and began to proliferate 
and cause the picture demonstrated pathologically. 

A word as to diagnosis: Given a patient who we know is afflicted 
with a carcinoma in some part of the body, if we discover in the 
posterior part of the fundus a gray-white elevated mass with its margins 
not sharply defined and the retinal vessels running over it, how are we 
to determine whether the retina or the choroid is involved? Of course, 
the question is an academic one, yet we should like to be able to dis- 
tinguish the two. Certainly, the case presented does not give a clue, 
though it serves as a reminder to future observers that secondary 
carcinoma may involve the retina as well as the choroid, and that an 
attempt should be made to determine the differential characteristics 
and to prove the diagnosis pathologically. 














PRESSURE ON THE OPTIC NERVE 
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Malignant disease of the maxillary sinus is comparatively rare. Han- 
sen,’ in 1925, Thompson,? in 1927, Peyton,* in 1932, and Houser,* in 
1933, gave extensive reviews of the literature. Our case is of particular 
interest because the tumor extended from the maxillary sinus into 
the cranial cavity, causing pressure on the right optic nerve. 


REPORT OF A CASE 


F. L. C., a white man, aged 51, a salesman by occupation, who was married 
and had no children, was admitted to the Elgin State Hospital on May 15, 1933. 

The family history indicated that two sisters had been operated on for tumors 
which were said to have been cancerous. 

The patient was in good health until December 1930, when he complained 
of pains in the right side of the head and face, with loss of hearing in the right 
ear. In May 1931 the right side of the face became paralyzed, and toward the 
end of May he began to suffer-from nasal obstruction on the right side. He 
entered the Illinois Masonic Hospital on June 8, where examination revealed a 
thick yellowish discharge from the right nostril and septal deflection to the right. 
Roentgenograms of the sinuses showed that the ethmoid sinuses on the right and 
the antrum on the left were definitely cloudy. The shadow of the right antrum 
Was narrow, apparently on account of an oval mass which extended outward from 
the shadow of the nares, the normal shadows of which were entirely obliterated. 
Serologic studies of the blood and the spinal fluid gave negative results. Five 
days after admission the patient was operated on for a fibroma of the right 
antrum. The pathologist reported that the tumor removed was an inflammatory 
polypus. The patient was discharged improved on June 23. 


Read before the meeting of the Chicago Ophthalmological Society, April 
16, 1934. 

From the Department of Nervous and Mental Diseases, Northwestern Uni- 
versity Medical School, and the Elgin State Hospital. 

1. Hansen, E. W.: Carcinoma of the Maxillary Antrum, Journal-Lancet 45: 
105 (March) 1925. 

2. Thompson, G. J.: Malignant Neoplasms of Antrum, Ann. Otol., Rhin. & 
Laryng. 36:715 (Sept.) 1927. 

3. Peyton, W. T.: Tumors of the Maxillary Sinus, Am. J. Cancer 16:515 
(May) 1932. 

4. Houser, K. M.: Diagnosis and Treatment of Primary Malignant Neo- 
plasms of the Maxillary Sinus, Arch. Otolaryng. 18:643 (Nov.) 1933. 














FINKELMAN-WICK—PRESSURE ON OPTIC NERVE 367 


On September 30, he was examined by Dr. Henry Schmitz, who found a 
tumor on the right side of the soft palate, which extended downward to the 
pharynx into the tonsillar cavity. At this time six radium needles of 10 mg. 
each were inserted into the tumor for ten hours. Then a course of high voltage 
roentgen therapy was given over the face and neck, resulting in almost complete 
regression of the tumor mass. On October 30, two radium needles of 10 mg. 
each were inserted for four hours in the right tonsillar area. The patient was 
then apparently free from symptoms until Feb. 13, 1932, when he began com- 
plaining of diplopia. On examination a growth was found in the nasopharynx. 
Another course of roentgen therapy was given over the face and frontal area, 
with a great deal of subjective improvement. At that time a diagnosis of sar- 
coma of the soft palate with metastasis to the nasopharynx was made. 

In August, 40 mg. of radium was again placed in the nasopharynx because 
of pain in the right side of the face and diminished vision. The patient was 
fairly comfortable until Jan. 4, 1933, when his symptoms increased in intensity. 
On February 27, he was given a course of roentgen therapy over the right side 
of the face, and alcohol was injected into the right trigeminal nerve because of 
the intense pain. Following this treatment he again showed improvement until 
April 17, when he complained of a ringing in both ears. During this time he 
was gradually losing weight. 

During the latter part of 1932 the patient began to show mental symptoms 
consisting of irritability, childishness and the repetition of sentences. His con- 
versation became rambling and incomprehensible. He also began hearing noises 
in his head, which were described as the ringing of bells or the noise of chil- 
dren playing. 

At the time of admission to the Elgin State Hospital he complained of pain 
in the jaw and loss of vision. He was somewhat confused and did not know 
the date or the name of the institution. 

Examination revealed an undernourished, weak white man. There was edema 
of the tissues about the right eye, with bulging of the right eyeball. The heart 
was slightly enlarged on the left; the tones were clear and regular, and there 
was a soft systolic murmur at the apex. The peripheral vessels were sclerotic, 
and the blood pressure was 160 systolic and 96 diastolic. 

There was complete loss of vision in the right eye, with diminished vision 
in the left eye. Examination of the fundi revealed optic atrophy in the right 
eye and choked disk in the left. There was total deafness in the right ear, with 
diminished hearing in the left ear. There was a hard, smooth, regular mass in 
the upper jaw on the right, with induration, thickness and tenderness in the 
right side of the pharynx. Palpation revealed anterior cervical adenopathy, 
which was more marked on the right side. The face was asymmetrical, and 
there were diminished movements and diminished sense of touch and pain on the 
right side. The speech was thick and indistinct. Swallowing was difficult. Both 
pupils reacted to light and in accommodation, despite the fact that the right eye 
was blind. Unfortunately, this interesting finding in the right eye disappeared 
a week before the death of the patient. 

Laboratory examination of the blood and the urine gave negative results. 

Mentally, the patient was apathetic and at times stuporous, but in his wakeful 
intervals he was conscious of his affliction and of the fact that the end was not 
far away. He was confused as to the date and the nature of the place. Recent 
memory was impaired, as shown by the fact that he did not recall when he had 
entered the hospital or how long he had been there. He had auditory hallucina- 
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tions. During his stay in the hospital he gradually became more stuporous, 
complained of pain in the right side of the face and had greater difficulty in 
speaking and swallowing. He contracted bronchopneumonia and died on July 10, 
1933. 

Autopsy showed: (1) bronchopneumonia, (2) chronic myocarditis, (3) chronic 
nephritis, (4) generalized arteriosclerosis and (5) tumor of the maxillary sinus, 
with extension through the base of the skull. 

When the skull was opened, the brain bulged somewhat. The dura was free 
from adhesions. There was little fluid in the subdural cavity. In the region of 
the hypophysis there was a hard, firm mass about the size of a small egg, over 
which the optic nerves lay. The right optic nerve was surrounded by the growth 
in this region. This mass extended downward through the base of the skull into 
the right maxillary sinus. It was yellowish gray, homogeneous and firm. In 





Fig. 1—Tumor in the cranial cavity. 


its upper portion it spread laterally to the right maxillary sinus and invaded the 
surrounding structures. 

Dr. Arthur Weil of the Institute of Neurology, Northwestern University 
Medical School, directed the neuropathologic study of the case. Following is a 
description of the findings in the brain, optic nerve and retina: 


Brain—The brain appeared somewhat anemic. The pia-arachnoid covering 
the anterior half of the hemispheres showed a somewhat milky discoloration. 
On gross examination the cerebral vessels appeared normal, except for small 
arteriosclerotic patches in the middle cerebral and basilar arteries. The right 
optic nerve was surrounded by a solid mass and was markedly atrophic, while 
the left optic nerve appeared normal. 

The report of the microscopic examination was as follows: 


The pia-arachnoid covering sections through the frontal and central cortex 
showed a mild increase of connective tissue fibers, without any inflammatory 
reaction. There was mild arteriosclerosis of the smaller vessels in the outer 
layers of the cortex. The cyto-architectonic arrangement of the deeper layers 


























Fig. 2.—A, left optic nerve (normal) ; a indicates the dural sheath, b, the sub- 
dural space, c, the arachnoidal sheath, d, the pial sheath and e the subarachnoid 
space. B, right optic nerve, showing optic atrophy, with thickening of the 
meningeal sheaths and narrowing of the intervaginal spaces to obliteration. 
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was well preserved. In the striatum calcification of the media might be seen, 
which, however, was mainly confined to the posterior half of the globus pallidus. 
The pons and medulla oblongata did not show any marked pathologic changes. 






































Fig. 3—A, photomicrograph of high power magnification of the retina of the 
left eye (normal) ; a indicates ganglion cells (the ganglion cell layer). B, photo- 
micrograph of high power magnification of the retina of the right eye: a indicates 
glia nuclei. There are an absence of ganglion cells and a marked increase of glia 
nuclei in the ganglion cell layer. 
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Right Optic Nerve.—In transverse sections it might be seen that the nerve 


was markedly atrophic. There was marked thickening of its two meningeal 
sheaths, with a considerable increase of collagenic fibers of the endoneurium. 
Myelin sheaths had completely disappeared, and in silver preparations only 

















Fig. 4.—4, photomicrograph of high power magnification of the retina of the 
left eye; a indicates the nerve fiber layer (the stratum opticum), which is normal. 
B, photomicrograph of the retina of the right eye; a indicates the nerve fiber layer, 
which shows swollen and contorted nerve fibers. 
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isolated swollen nerve fibers could be made out. There was a marked increase 
in the number of glia nuclei and in fibrous glia. 
The left optic nerve was normal. 


Sagittal Section Through the Right Eye—In comparison with similar. sec- 
tions through the left eye, the retina appeared somewhat thinner. In sections 
stained with cresyl violet most of the ganglion celis of the ganglion cell layer 
had disappeared, and there was an increase in the number of glia nuclei. In 
silver preparations the layer of nerve fibers of the stratum opticum appeared to be 








Fig. 5.—Microscopic section of the tumor of the cranial cavity, showing islands 
of cells surrounded by a network of connective tissue fibers. 


thinner than in the opposite eye, and the remaining fibers were diffusely swollen 
and contorted. The other layers of the retina and the choroid did not show 
any marked changes, as compared with those of the left eye. In van Gieson 
preparations there seemed to be an increase in the number of fine collagenic 
fibers and small capillaries in the ganglion cell layer and the stratum opticum. 

Section Through the Tumor—The tumor consisted of a network of coarse 
connective tissue fibers which surrounded islands of cells. The latter were 
loosely arranged. Each cell contained a large oval or round nucleus surrounded 
by a scanty cytoplasm which sent out fine processes, forming with those of 
other cells a lacelike reticulum. Intermingled with the collagenic fibers were 
numerous, densely accumulated plasma cells and, occasionally, calcified areas. 
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Diagnosis ——The diagnosis based on microscopic examination was: (1) arterio- 
sclerosis of the brain (mild degree), (2) atrophy of the right optic nerve follow- 
ing compression by transitional cell carcinoma of the maxillary sinus and (3) 
atrophy of the right retina (disappearance of most of the ganglion cells and 
thinning, swelling and distortion of nerve fibers). 


COMMENT 

Wendell Phillips * was of the opinion that large mucous polypi in 
the maxillary sinus may become malignant. The primary site of the 
tumor is difficult to determine clinically, because of inflammatory tissue, 
which often cannot be differentiated from tumor tissue without biopsy. 
To what extent inflammation serves as a predisposing cause in the 
development of many of the growths is not known. Certainly it 1s 
an important factor (Quick"). The tumor removed at operation from 
our patient was diagnosed as an inflammatory polypus. However, the 
growth observed at postmortem examination about two and a half years 
later had the characteristics of a transitional cell carcinoma. The 
plasma cells in the tumor may have been evidence of its origin as an 
inflammatory growth. 

Hansen’s! patient complained only of pain in the jaw and had 
enlarged cervical glands. However, Hansen listed the symptoms to be 
looked for as follows: sensory disturbance of the face, hemorrhage 


from the nose, nasal discharge, swelling of the cheek, puffiness about 
the eye, nasal obstruction and glandular enlargement. 


Nasal obstruction preceded the ocular symptoms in our case. This 
is contrary to the findings in tumors of the antrum which invade the 
orbit. Seguini* reported five cases in which the ocular symptoms pre- 
dominated and in which the patients were first seen by an ophthalmolo- 
gist. In such cases early diagnosis of the primary lesion is important. 
In our case the cranial cavity was invaded, and the ocular symptoms 
occurred later. 

Cerebral symptoms were marked in this case. Increased intracranial 
pressure was evidenced by the papilledema in the left disk. This, with 
the optic atrophy in the right eye, contributed to the failing vision. 

White * and also Davison and Kahr ® reported two cases of sphenoid 
sinus carcinoma that had invaded the cranial cavity. However, in one 


5. Phillips, W., quoted by Hansen.! 

6. Quick, D.: Treatment of Malignant Growths of the Nasal Accessory 
Sinuses and Nasopharynx, Radiology 14:191 (March) 1930. 

7. Seguini, A.: Ocular Symptoms in Tumors of the Antrum, Riv. oto-neuro- 
oftal. 5:45 (Jan.-Feb.) 1928. 

8. White, L. E.: Disturbance of the Optic Nerve Caused by Malignant Dis- 
ease of the Sphenoid, Arch. Otolaryng. 6:361 (Oct.) 1927. 

9. Davison, D., and Kahr, S.: Carcinoma of the Sphenoid Sinuses, with 
Invasion of the Cranial Cavity, Arch. Otolaryng. 14:16 (July) 1931. 
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of White’s cases neither of the optic nerves showed atrophy, although 
they were embedded in the growth. Similarly, in Davison and Kahr’s 
cases, the optic nerves were spared, in spite of the destruction of the 
sella turcica by the growth. 

It is of interest to note that extension into the cranial cavity, which 
occurs in primary tumors of the sphenoid sinus (White,* Davison and 
Kahr *), has not been reported in primary tumors of the maxillary sinus. 
However, it is often difficult to determine the primary site of the tumor 
when more than one sinus is involved. 


Tumors that begin with pain in and around the molar teeth are undoubtedly 
of antral origin; while those whose first symptoms are nasal hemorrhage and 
obstruction probably are primary in the ethmoid. . . . The growth often 
extends into the sphenoid, but primary tumors of this sinus must be rare. ‘ 
If the growth ‘originated in the sphenoid and extended forward, either the superior 
or the external wall of the sphenoid would probably become absorbed early and 
give rise to cerebral or optic nerve disturbances long before the tumor could 
invade to any extent the anterior sinuses. . . . In primary malignant disease 
of the sphenoid, symptoms indicate that absorption of the walls of the sphenoid 
was present before there was any evidence of ethmoid disease (Barnes !°). 


Malignant tumors that involve the brain by direct extension are 
rare and reach the brain surgeon even more rarely. However, malignant 
growths of the antrum metastasize infrequently. They spread more 
often by contiguity, extending upward and backward, involving the 
adjacent sinuses and the orbit and sometimes extending into the cranial 
cavity (Houser*). In a series of two thousand intracranial tumors, 
Cushing '' found only twenty, including a variety of malignant tumors 
of the skull, either primary or metastatic, which came to involve the brain 
secondarily by direct extension. 

The mental symptoms of our patient cannot be entirely attributed to 
the arteriosclerotic changes in the brain, which were of mild degree. 
The apathy, confusion and stupor were probably due to the presence 
of an intracranial tumor. It is hazardous to attempt to correlate mental 
symptoms with intracranial pathologic conditions, but in this case the 
apathy and confusion were undoubtedly due to the increased intracranial 
pressure. However, one of us (Finkelman '*) reported a case of carci- 
noma of the brain in a patient who presented a similar mental picture 
which it was thought was due to toxins liberated by the cancer cells. 

The dural sheath of the optic nerve was not broken by the tumor 
(fig. 2B). A tumor growing outside the dural sheath compresses the 


10. Barnes, H. A.: Malignant Tumors of the Nasal Sinuses, Arch. Otolaryng. 
6:123 (Aug.) 1927. 


11. Cushing, H.: Intracranial Tumors, Springfield, Ill., Charles C. Thomas, 
Publisher, 1932. 


12. Finkelman, I., and Mayer, L.: Metastatic Carcinoma of the Eye and Brain, 
Arch. Ophth. 10:83 (July) 1933. 
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optic nerve without growing through the sheath, which is resistant, 
whereas in the loose tissue around the nerve a neoplasm finds no obstacle 
to its growth (Fuchs '*). Figure 3B illustrates the end-stage of retro- 
grade degeneration. Most of the ganglion cells of the ganglion cell 
layer have disappeared as a result of long-continued compression of 
the optic nerve by the tumor. 


SUMMARY AND CONCLUSIONS 


A case of a transitional cell carcinoma of the maxillary sinus extend- 
ing into the cranial cavity is reported. The development of the signs 
and symptoms in this case were at first due to the tumor near its origin. 
Later, with extension of the tumor into the cranial cavity, the patient 
complained of failing vision (optic atrophy and choked disk). The 
mental symptoms were probably a result of increased intracranial pres- 
sure. Neuropathologic examination of the brain and eye revealed arte- 
riosclerotic changes in the brain, optic atrophy and disappearance of 
the ganglion cell layer of the retina. 


DISCUSSION 

Dr. A. WeiL: This case is of interest not only to the ophthalmologist but 
to the neurologist and the specialist in diseases of the ear, nose and throat as 
well. The pathologist might discuss first the transformation of a primary benign 
inflammatory polypus into a malignant carcinoma. The question arises whether 
trauma following operation and treatment contributed to the rapid transforma- 
tion into a malignant tumor. One occasionally sees a benign growth which 
becomes malignant after a lesion of the capsule or as a result of mechanical stimu- 
lation and which, as in this case, invades the surrounding tissues. Another 
question that arises in this case is whether the failing vision in connection with 
the marked atrophy of one optic nerve and the bilateral napillederna during life 
was due to the increased intracranial pressure following the extension of the 
metastatic process to about the size of a small egg or to the direct pressure of 
the tumor on the optic nerve. Both factors seem to have acted together; the 
atrophy of the right nerve head, found at examination of the fundus, corre- 
sponded to the atrophy of the right optic nerve which was completely surrounded 
by tumor tissue; the choked disk on the left corresponded to an optic nerve 
which was not encircled by the tumor and which on histologic examination was 
found to be relatively intact. The pressure on the right nerve led to ascending 
and descending atrophy, with involvement of both the nerve fiber and the ganglion 
cell layer of the right retina. The question has been discussed how long it takes 
to produce such atrophy of the ganglion cell layer. This question is of practical 
importance, if one has to predict the possibility of recovery of vision following 
operative removal of a perineural tumor of the optic nerve of a more benign nature. 
It appears from experience that even after weeks of pressure on the optic nerve 
by the tumor, vision may again become normal, and one must assume that the 
mild histopathologic changes of the ganglion cells of the inner part of the retina, 


13. Fuchs, Adalbert: Atlas der Histopathologie des Auges, Vienna, Franz 
Deuticke, 1927. 

















376 ARCHIVES OF OPHTHALMOLOGY 





which are found after only three or four days following experimental transec- 
tion of the optic nerve, may be restored to normal under such conditions. In 
experimental glaucoma these ganglion cells show beginning chromatolysis after 
fifty hours, and after about three weeks the degenerative changes have reached 
their maximum. In connection with this case, I should like to ask one question, 
which the members may perhaps be able to answer from their own experience. 
It seems that in tumors of the olfactory nerve which arise intraneurally, e. g., 
gliomas or metastatic tumors, there is stimulation of the nerve fibers, producing 
parosmia, while in pressure produced by extraneural tumors there is a gradual 
loss of the sense of smell. Do the members know of cases in which glioma of 
the optic nerve or an intraneural metastasis to the optic nerve produced sensa- 
tions of light? In the case under consideration there was only a gradual diminu- 
tion of the perception of light, without any active stimulation of the optic fibers 
at the beginning of invasion by the tumor. 


Dr. LEo Mayer: I wish to thank Dr. Finkelman, Dr. Wick and Dr. Weil for 
presenting this unusual and rare case. It brings out many interesting points, one 
of which is the fact that others besides ophthalmologists are on the lookout for 
conditions that affect the optic nerve and the retina. The question which Dr. Weil 
propounded can be answered definitely. Invasion which causes sensory light 
stimulation does occur; the patient complains of vivid sensations of light. As 
Dr. Weil said, there is parosmia with increase in the sense of smell. These cases 
are too rare and too unusual to allow one to make a definite point of this matter, 
but it behooves ophthalmologists to watch for this type of case, and perhaps they 
may be able to determine in some types that the optic nerve is not affected and in 
other cases that there is a tumor invading the optic nerve. 








THE LIGATED SUTURE 


P. CHALMERS JAMESON, M.D. 


BROOKLYN 


A perusal of the history of advancement and resection shows not 
only a succession of new operations but constant variations in and 
modifications of original operations. And with few exceptions the new 
operations on muscles and the modifications of existing operations have 
heen based on changes in the arrangement and placement of sutures. 

The basis of these devices is the common desire for an arrangement 
of the sutures which will guard against the tendency of the muscle 
end under tension to retract or pull away from the position in which 
it was placed—a happening which, as every surgeon will admit, con- 
tributes to destabilization of end-results by lessening the corrective effect 
computed by the operator. 

It is easy to see how a single suture through the muscle and stump 
can cut through the interstices between the muscle fibers under tension ; 
and even the common method of underlooping the muscle, although 
much more secure, does not always prevent this happening. Much 
better is the half hitch around the ingoing suture on the outer surface, 
which, when the through and through sutures are tied, loops the muscle 
fasciculus on the surface also. I have used this in recession. 

I believe, however, that the last mentioned procedure cannot be 
adapted as well to operations in general as a procedure which I have 
designated as the ligatured suture, and which I feel offers the operator 
an anchorage to any muscle and that will not give or slip and is applicable 
to any operation on a muscle. 

To bring an exsected muscle to the stump or an advanced muscle 
to the sclerocorneal margin and hold it by ligatured sutures, it is neces- 
sary merely to proceed as follows. Reference to figure 1 will make 
the procedure plain. 

On the end of the muscle, a single-armed suture engages on the outer 
surface, loops underneath and comes to the surface again in the usual 
way, as in the Reese resection. Instead of being left so (fig. 1), how- 
ever, the two ends of the suture are now tied by a surgical knot, which 
thus ligates a bundle of fibers of the muscle end (4), leaving free the 
ends of the suture (c and d). A corresponding suture is made on the 
stump, giving ligation 4’, with the free suture ends c’ and d’. 


If two ligated bundles are desired on the muscle and stump, the 
procedure is duplicated (fig. 1). At a suitable distance below «/ on 
the muscle end, one places ligation B, with free suture ends e and f: 
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and at a suitable distance from A’ on the stump, one places ligation B’, 
with free suture ends e’ and f’. 

There are now two opposing bundles of ligated muscle and tendon 
fiber, 4 on the muscle end opposed to 4’ on the stump, and B on the 
muscle end opposed to B’ on the ‘stump. 








| 








Fig. 1—Drawing of a ligated suture, showing primary ligations on the muscle 
end and stump. 


























Fig. 2—Drawing of a completed ligated suture, showing ligation of the cor- 
responding suture ends. 





It remains only to tie the corresponding suture ends, as shown in 
figure 1 (c with c’, d with d’, e with e’, and f with f’), from muscle 
to stump in surgical knots to complete the ligation. 

The process when completed appears as in figure 2, and the sutures 
will not give or slip. 





x 
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The edges of the conjunctiva may be picked up before the needles 
are removed from the suture ends, but the operator is less hampered 


if he closes the opening in the conjunctiva by separate sutures. This, 
of course, obviates the necessity of a double-armed suture. 

It is of great advantage to use catgut. The 000, ten day chromicized 
variety is excellent. This is almost as strong as silk of the same caliber. 

It is as pliable as silk if placed before the operation between the 
folds of a moist, warm, sterile towel. The reaction is less than with 
silk, strangulation is obviated, the suture holds as well, stitch abscess 
or swelling of the wound is avoided and no digging for sutures is 
required, as they are not removed by the operator, but are naturally 
thrown off before the tenth day. This last mentioned factor is a great 
comtort to both the operator and the patient. A small, sharp needle is 
desirable. The recession needles do well. 

The principle of the ligated suture is adaptable to any operation, 
advancement, resection or recession, and after the quadruple knotting, 
as seen in figure 2, is completed, the suture flattens against the globe 
and does not protrude, and there is no unsightliness. 

The method is quite as adaptable to the operation of advancement to 
the sclerocorneal margin as to resection, the scleral fibers being ligated 
in the same manner as those of the stump. It is also, as I have indicated, 
invaluable in capsular and fascial advancements, in which the tension 
is often great. 











THE NATURE OF PHOTOPHOBIA 


JAMES E. LEBENSOHN, M.D. 
WitH THE CLINICAL ASSISTANCE OF JoHN BeELLows, M.D. 
CHICAGO 


The attempts so far made to explain the mechanism of photophobia 
fail to account adequately for all the phenomena observed. Photophobia 
is a common symptom, sometimes the dominant complaint, and a fuller 
knowledge of the underlying factors not only is of theoretical impor- 
tance, but is a prerequisite for rational therapy. 

In current usage the term photophobia is loosely applied to two 
quite different sensations. By true photophobia one means that exposure 
of the eye to light definitely induces or exacerbates pain. In the kerato- 
conjunctivitis that follows exposure to ultraviolet rays the photophobia 
may be of such degree that looking at a white paper occasions pain; 
even moonlight may cause distress, and though the lids are closed the 
bright light of a lamp cannot be tolerated.t| On the other hand, the 
so-called photophobia induced by dazzling is simply uncomfortable 
vision, based either on diffusion of light through the ocular media or 
on a transient or permanent lack of adaptation. The visual discomfort 
associated with achromatopsia (total color blindness),? the central sco- 
toma of toxic amblyopia, albinism and corneal, lenticular and vitreous 
opacities belongs to this type. This dazzling, in contrast with true 
photophobia, is not accompanied by blepharospasm and lacrimation. 

Physiologically one may experience photophobia and dazzling simul- 
taneously, for example, when leaving a dim room to gaze on the sunlit 
snow. By using homatropine Fuchs * avoided the pain of photophobia 
under these circumstances, although dazzling was greater because of the 
increased quantity of light entering the eyes. 

Photophobia is encountered most frequently in diseases of the ante- 
rior segment of the eyeball—blepharitis, conjunctivitis, keratitis, scleri- 
tis, iritis, cyclitis and anterior uveitis—and also in the syndrome of 
asthenopia. The light is particularly distressing in disturbances of the 
cornea—foreign body, erosion, ulceration, phlyctenules, herpes or paren- 
chymal infiltration—and the more superficial the corneal lesion is, the 
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more severe is the photophobia. This is accounted for by the superficial 
arrangement of the corneal nerves, the plexuses being in the anterior 
stroma and subepithelium, with fibrillae from the latter almost reaching 
the surface. 

Apart from ocular disease, photophobia may be found in epidemic 
meningitis, in reactive meningitis (such as that following spinal anes- 
thesia), in trigeminal neuralgia, in migraine and in neurasthenia. 


THE PROBLEM 


What makes light painful in these various conditions? Are nerves 
of sensation directly stimulated by the light energy, or is the perception 
of light necessarily involved in the reaction? Does the retina become 
hypersensitive, or does the pain depend on efferent phenomena excited 
by light, and if so, is the pupillary reaction, the blinking reflex or some 
other factor responsible? 

The physiologists were the first to study this subject seriously. 
Magendie * demonstrated that the retina is insensible, and pointed out 
that in man section of the optic nerve is not painful. The next impor- 
tant contribution is that of the neurosurgeon, Krause,® who noted that 
after extirpation of the gasserian ganglion the eye on the side operated 
on was never affected by photophobia, though the one on the normal 
side showed the typical reactions. Then, following a suggestion from 
von Frey that photophobia might be dependent on the pupillary reaction 
to light, Nagel ® demonstrated on himself that in passing suddenly from 
darkness to sunlight, if his pupils were previously dilated with homa- 
tropine, no photophobia occurred. This observation was confirmed by 
Fuchs; * and this view, that photophobia depends on pupillary reaction, 
was supported on clinical grounds by Axenfeld* because of the usual 
amelioration of this symptom by mydriatics. 

In objection to this theory, Romer * maintained that the reaction of 
the iris could not be the basis of photophobia, since maximal contraction 
produced by physostigmine caused no such pain in the normal eye or 
in that affected by phlyctenules; and Hess ® explained the photophobia 
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of children with phlyctenules simply as a consequence of dark adaptation 
induced by constant closure of the lids, as the blepharospasm in these 
cases continues in darkness. Bjerrum,'’ moreover, pointed out that 
photophobia occurs with immobile pupils, that in corneal erosions the 
pain from light is much greater than that in iritis and that a mydriatic 
does not allay the photophobia arising from the presence of a foreign 
body on the cornea. Feilchenfeld *' noted, too, that in an affected eye 
photophobia either does not occur or is much less when only the normal 
eye is exposed to light, though the iridic contraction is consensual. He 
demonstrated that photophobia cannot be due to an increased retinal 
sensitivity to light, as dark adaptation, which greatly increases light 
sensitivity, only slightly affects photophobia. 

Wilbrand '* offered the suggestion that exposure to light produces 
metabolites, which may cause pain in the ciliary nerves of the choroid, 
if it is pathologically hypersensitive. Peters '* emphasized the fact that 
photophobia is not elicited except under pathologic conditions or by 
stimuli beyond physiologic tolerance. He therefore considered that 
trigeminal hyperirritability must be an essential factor in the pain caused 
by the pupillary reaction. His patients with chronic photophobia often 
complained of asthenopia, independent of refractive error or muscular 
imbalance, and generally their supra-orbital nerves were abnormally 
sensitive to pressure. 

The most recent thorough analysis of the problem is a contribution 
from Vogt’s clinic by Siegwart '* in 1920. Vogt and Siegwart definitely 
settled the question as to whether blind eyes can have photophobia. 
study was made of forty-six absolutely blind eyes in varying degrees 
of irritation, covering a wide variety of conditions: cataract complicata, 
iridocyclitis, phthisis bulbi, retinitis proliferans, optic atrophy, glaucoma, 
buphthalmos, microphthalmia and congenital amaurosis. On direct 
exposure to light none evinced the slightest degree of photophobia or 
blinking. In three cases, however, in which the consensual iris reflex 
was preserved, the blind eve, though insensitive to light, reacted with 
pain when the seeing eye was illuminated. As long as a modicum of 
vision remained, the inflamed eve retained its sensitiveness to light. 
With the visual acuity limited to 1/200 in a case of pannus, and to 
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counting fingers at 20 inches (50 cm.) in a case of staphyloma of the 
cornea, photophobia was still elicited, but when sight diminished to 
vague perception of light photophobia was no longer experienced. In 
two cases of progressive iridocyclitis, as long as the inflamed eye had 
some vision the patient could not bear the light, but with the develop- 
ment of complete blindness the disturbance due to light disappeared. 
Siegwart and Vogt with equal effectiveness disposed of a second 
problem: whether the inflamed eye ever becomes directly sensitive to 
light. They established that the photophobic eye is sensitive only to 
the visible spectrum, while infra-red and both long and short waved 
ultraviolet rays evoked no response. Furthermore, the effect of the 
individual spectral components on photophobia, as well as on the pupil- 
lary reaction, runs parallel to their brightness, spectral yellow being the 
most effective in both respects. In this connection it should be men- 
tioned that in the diseases characterized by photosensitization—xero- 
derma pigmentosum,’* hydroa vacciniforme ** and smallpox—there is no 
complaint of photophobia until after the development of corneal lesions. 


COMMENT 


That photophobia cannot occur without the functional integrity of 
the optic and trigeminal nerves is clearly established and is amply con- 
firmed by my observations. In a case in which an expulsive hemor- 
rhage followed extraction of a cataract, in spite of a violent reaction, 
no photophobia was ever present. The absence of photophobia after the 
removal of the gasserian ganglion or the modern operation of retro- 
gasserian neurotomy has been repeatedly noted, and I can personally 
report an additional case. 

Light could effect painful sensation through the agency of photo- 
motor activity, vasomotor changes or metabolic processes, but there is 
definite physiologic evidence for photomotor phenomena only. Romer’s 
contention that physostigmine does not reproduce the photophobic syn- 
drome in sensitive eyes is adequately explained by a consideration of 
the marked differences in the speed of the pupillary responses. The 
pupil reacts to light after a latent period of 0.19 second to reach its 
maximal contraction in 0.8 second (Gradle and Eisendrath '*), whereas 
the action of physostigmine takes from five to fifteen minutes. That 
photophobia can occur in a thoroughly atropinized eye is to be explained 
by the often observed fact that in an inflamed eye atropine fails to relax 


15. Wolf, H.: Zur Klinik und pathologischen Anatomie der Augenkrankung 
bei Xeroderma pigmentosum, Arch. f. Augenh. 88:168, 1921. 
i 
16. Friede, R.: Ueber “Hydroa vacciniforme des Auges, Klin. Monatsbl. f. 
Augenh. 67:26, 1921 
17. Gradle, H. S., and Ejisendrath, E. B.: Die Reaktionszeit der normalen 
Pupille, Klin. Monatsbl. f. Augenh. 71:311, 1923. 
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the ciliary spasm. After severe contusions of the eyeball, Schiess ** and 
Law 7 have reported a temporary myopia of 4 and 6 diopters, respec- 
tively, persisting under atropinization. In the atropinized inflamed eye 
Vogt saw with the slit lamp a definite iridic contraction.** It is possible 
that in the hypetirritability incident to congestion the ciliary body as 
well as the iris may respond to light. 

Fridenberg *® classifies cases of photophobia in two groups: those 
of corneal origin, in which the blepharospastic syndrome is due merely 
to the exposure of sensitive nerves, and the iridic type, in which the 
light reaction alone is a factor. Though the irritated cornea does not 
tolerate exposure, there is certainly, in addition, true photophobia. The 
corneal and iridic types of photophobia are of the same nature; the 
connecting link between them is the trigeminal pupillary reflex. 


TRIGEMINAL PUPILLARY REFLEX 


The so-called trigeminal pupillary reflex is vividly demonstrated in 
the classic experiment of Bruce:?° The right eye of an albino rabbit 
is given repeated instillations of a local anesthetic, such as p-n-butyl- 
aminobenzoyl-dimethylamino-ethanol hydrochloride, which does not 
affect the pupil. Then 1 drop of volatile oil of mustard is placed in 
both the anesthetized and the unanesthetized eye. The pupil in the 
anesthetized right eye remains unchanged, while that of the unanesthet- 
ized left eye rapidly contracts from 6 mm. to less than 2 mm. in 
diameter, the iris changes from whitish pink to bluish white, and the 
eye exhibits marked photophobia. If the instillation of the anesthetic 
is continued in the right eye, it maintains almost the original appearance 
for some time, while in the left eye there develops a steadily progressive 
chemosis of the conjunctiva, which is especially marked in the nictitating 
membrane and upper lid (fig. 1). The cornea of the left eye becomes 
anesthetic through the action of the volatile oil of mustard, and after 
several minutes the pupil dilates to about + mm. 

Bruce showed that this inflammatory reflex of vasodilatation was 
dependent solely on the integrity of the trigeminal nerve and did not 
occur after removal of the gasserian ganglion and subsequent complete 
degeneration, but remained as long as the ganglion was intact. His 
findings have been corroborated by Bardy *! and others, and it is now 


18. Quoted by Lebensohn, J. E.: Monocular Myopia, Illinois M. J. 46:254, 
1924. 

19. Fridenberg, P.: On the Origin of the Pain in Photophobia and the Ble- 
pharospastic Syndrome, Ophth. Rec. 14:357, 1905. 


20. Bruce, A. N.: Vaso-Dilator Axon-Reflexes, Quart. J. Exper. Physiol. 
6:339, 1913. 


21. Bardy, H.: Ueber Hemmung inflammatorischer Symptome, Skandinav. 
Arch. f. Physiol. 32:198, 1915. 
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recognized as a general law in physiology that all nerves of common 
sensation contain vasodilator fibers whose cells of origin are in their 
sensory ganglions (Bayliss **). The phenomenon has been termed anti- 
dromic vasodilatation, and the mechanism the axon reflex (fig. 2). I 
have used this test to determine, after an operation for trigeminal neu- 
ralgia, whether the nerve section has been made peripheral or central to 
the gasserian ganglion. If the section is central to the ganglion a bit 











Fig. 1—In the unanesthetized eye (A) volatile oil of mustard produces a 
marked chemosis, while the anesthetized eye (B) is but slightly affected. 


Fig. 2—The trigeminal axon reflex. Irritative stimuli ascending the fifth 
nerve (V) reach the gasserian ganglion (G.G.) and through medullated fibers in 
the same axon (A) send efferent impulses to the blood vessels (B). 


of mustard plaster placed over the skin of the affected area will elicit 
the reaction of vasodilatation but otherwise not. 

Rochat ** proved conclusively that the trigeminal pupillary reflex is 
contained in the trigeminal nerve. In curarized decerebrated rabbits. 


22. Bayliss, W. M.: Principles of General Physiology, New York, Longmans, 
Green & Co., 1924. 

23. Rochat, G. F.: Die pupillenverengernden Fasern im Trigeminus beim 
Kaninchen, Arch. f. Ophth. 118:260, 1927. 
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both superior cervical ganglions were resected and the sympathetic fibers 
removed up to the base of the skull; the oculomotor, trochlear and 
abducens nerves were cut; the brain stem was divided in front of the 
corpora quadrigemina and the anterior portion removed. The pupils 
were then from 7 to 8 mm. wide and insensitive to light or to irritation 
from the body. Stimulation of the medulla or of the fifth nerve anterior 
or posterior to the ganglion produced regularly a pupillary response. 
The pupil contracted in a few seconds to 3.5 mm., and then in about a 
half hour returned to its previous state of dilatation. When the nerve 
was stimulated only the pupil on that side was affected. Cutting of the 
normal nerve acted as a maximal stimulus and produced pupillary con- 
traction, but if the nerve was cut after being previously cocainized, the 
pupil remained dilated and unchanged. With the ciliary ganglion 
excluded by the injection of nicotine, trigeminal irritation was. still 
effective. Atropine did not affect the response, but a slight action 
occurred after the use of epinephrine. 

Several significant facts have developed in the study of antidromic 
vasodilatation. First, antidromic dilatation is not antagonized by 
atropine. Second, Lewis and Marvin ** showed that the action of the 
antidromic fibers on the blood vessels is not direct, but is mediated 
through the release of a vasodilator substance of the nature of histamine. 
Finally, Sherrington established as a general physiologic reaction that 
after degeneration of the motor nerve of a muscle, stimulation of the 
peripheral end of its sensory nerve causes a contracture, and Gasser °° 
demonstrated that this phenomenon is based on vasodilatation. The 
congestion from antidromic vasodilatation is neither principally arterial 
nor venous, but capillary. 


ROLE OF VASODILATATION IN PHOTOPHOBIA 


The vasodilatation induced by the trigeminal reflex is the sensitizing 
factor that makes of the normal pupillary reaction a painful response. 


The Sensation of Photophobia 





Factors Exacerbation Diminution or Loss 
ahs clag bale wacnees Diseases of anterior segment Keratitis neuroparalytica 
rs hacinecs secone wees Vasodilatation Vasoconstriction 
ts crcka eck sine cootlesenes Brightness Blindness 


Oculomotor function............. Miosis and accommodation Mydriasis and cycloplegia 





This vasodilatation is consequently as essential to the exhibition of 
photophobia as the presence of the three other factors: vision, oculo- 
motor function and sensation (table). Though a function of the fifth 


24. Lewis, T., and Marvin, M. H.: Observations Relating to Vasodilatation 
Arising from Antidromic Impulses, Heart 14:27, 1927. 
25. Gasser, H. S.: Contractures of Skeletal Muscle, Physiol. Rev. 10:35, 1930. 
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nerve, this vasomotor response may exist independently of sensation. 


In a patient who had a retrogasserian neurotomy sensation was so thor- 
oughly abolished that I later enucleated the eye without anesthesia. 
Previous to enucleation, I instilled a drop of volatile oil of mustard in 
the affected eye; not the slightest discomfort followed, but in a few 
minutes there was a marked chemotic reaction. Had the pathway to 
the ganglion not been intact, this would not have occurred. 

The essential role of vasodilatation is illustrated in the following 
experiments on man: 


1. Patients with photophobia associated with chronic conjunctivitis, corneal 
disease or iritis were treated with a solution of epinephrine hydrochloride 
(1: 1,000). In those with conjunctivitis, the solution was ordered to be instilled 
several times daily. In the corneal and iridic cases, 3 minims (0.18 cc.) of 
epinephrine was injected subconjurictivally; in the corneal cases, without the 
previous use of a local anesthetic. In the patients treated by subconjunctival 
injection the photophobia was either abolished in a few seconds or, in the severer 
cases, relieved after the lapse of several minutes. The conditions so treated 
included phlyctenular keratitis, interstitial keratitis and acute iritis and irido- 
cyclitis. The patients with chronic conjunctvitis had a normal lacrimal apparatus, 
and had been treated previously with astringent collyria without relief from photo- 
phobia and lacrimation. After the administration of epinephrine there was a rapid 
amelioration of symptoms. 

2. For the next test patients with normal eyes, normal visual acuity and 
phlegmatic temperament were selected. After one eye was thoroughly anesthet- 
ized with p-n-butylaminobenzoyl-dimethylamino-ethanol hydrochloride, a drop of 
10 per cent histamine (freshly prepared in a pu 7.5 phosphate buffer solution) was 
applied in accordance with the technic described by Hamburger.26 After’ several 
minutes the pupil became maximally contracted, and a marked chemosis developed 
similar to that produced by ethylmorphine hydrochloride. The extreme miotic 
effect of histamine is due purely to vasodilatation, as histamine has no action on 
iris muscle (Quagliariello 27). The patient experienced a strange feeling about 
the eye but no particular discomfort. Definite photophobia, which could not be 
elicited previously, was now present in the eye treated with histamine, though not 
in the other. The latter was then made miotic with physostigmine, but no photo- 
phobia followed. 

3. Dr. Géza de Takats permitted me to examine a patient in whom he had 
removed the right superior cervical ganglion three days previously. On the affected 
side there was a typical Horner syndrome; the cheek was warmer, and the retinal 
vessels were definitely dilated. The patient was wearing very dark glasses because 
of the photophobia in the right eye. After the subconjunctival injection of 3 
minims of epinephrine the Horner syndrome and photophobia rapidly disappeared. 


26. Hamburger, C.: Treatment of Glaucoma with Glaucosan, Glaucosan Drops, 
and Amino-Glaucosan, Arch. Ophth. 55:533, 1926. 

27. Quagliariello, G.: Ueber die Wirkung des B-Imidazolytathylamins auf die 
glatten Muskeln, Ztschr. f. Biol. 64:263, 1914. 
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REACTION OF THE CILIARY MUSCLE 


The ciliary spasm often associated with inflammation of the eyes 
may be simply an example of contracture induced by vasodilator sub- 
stances.**° The fact that this spasm is not counteracted by atropine 
speaks for this view. In this irritable state the ciliary muscle may 
respond to light, whereas ordinarily it is not thus affected. The follow- 
ing case is an illustration: 


A woman who had undergone extraction of a cataract with iridectomy had a 
large prolapse of the iris, which was treated by removal of the prolapsed tissue 
and a conjunctival flap, but recurred. The photophobia was then so intense that 
in spite of a heavy bandage and shield over the eye operated on, she had to 
remain continuously in the dark because of the exquisite pain experienced whenever 
the other eye was exposed to light. Considering the large amount of iris removed 
and the fixed position of the remainder, it seemed not unlikely that the ciliary 
muscle was involved in the painful reaction. 


The following procedure was designed to test this view: The patient 
was seated before the test chart at a distance of 20 feet (6 meters), and 
to one side of the eye being refracted a 200 watt bulb was placed at an 
angle of 30 degrees. The refraction was then determined when this 
light was turned off and on. 


1. In persons with normal eyes or with diseased eyes having no 
photophobia, the turning on of the light made no difference in the 
refraction of the eye for distance or in the near point. 


2. In a person, aged 65, with normal visual acuity who would accept 
neither plus nor minus 0.25 sph., histamine was instilled in one eye. 
The refraction was unchanged in ordinary illumination, but with the 
side light flashed on, minus 0.25 sph. was required to maintain the same 
visual acuity. 

3. In persons with corneal lesions and photophobia whose vision 
could still be brought to normal with lenses, with the side light on from 
minus 0.25 to minus 0.75 sph. in addition was required to secure the 
same acuity. 

CONCLUSIONS 


With local vasodilatation as a prerequisite factor, the interplay of 
light, oculomotor function and sensation is necessary to evoke the pain 
of photophobia; blepharospasm and lacrimation result secondarily from 
the disturbance in sensation (fig. 3). That the blinking reflex is not 
an essential factor in the causation of photophobia is indicated by the 
following evidence: (a) In facial paralysis with keratitis e lagoph- 
thalmo, the photophobia presents the usual characteristics. (b) In sur- 
gical cases photophobia continues after paralysis of the orbicularis 
muscle and is not abolished until after the retrobulbar injection takes 
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effect. (c) In phlyctenulosis, the blepharospastic syndrome continues 
in complete darkness. 

The fact that photophobia is much greater with the direct than with 
the consensual reflex probably indicates that a fifth factor is to be 
considered, possibly in the nature of a direct local response to light, 
either metabolic (Wilbrand **) or vasomotor (Reed **). 


THERAPEUTICS 


The significance of vasodilatation in the causation of photophobia 
accounts for the relief occasioned by the local use of leeches or by the 
administration of ergot as advised by Peters.*® 


EDINGER - CILIARY 
WESTPHAL N. GANGLION 





ww 
BLEPHAROSPASM 
LACRIMATION 


LOCAL VASODILATATION 
AXON REFLEX 


Fig. 3.—Reflex arcs involved in photophobia. With local vasodilatation as a 
prerequisite factor, the interplay of light, oculomotor function and sensation is 
necessary to evoke the pain of photophobia. Blepharospasm and lacrimation result 
secondarily from the disturbance in sensation. 


In Germany, two preparations have been recently introduced as 
prophylaxis against the harmful effects of light for those engaged in 
cinema work or mountain climbing: (a) corodenin, a quinoline deriva- 
tive combined with epinephrine, and (b) aqua zeozoni, an esculin deriv- 
ative in boric acid. These preparations will not cure photophobia, and 


as a protection against ultraviolet rays are not trustworthy 
(Schreiber °°). 


28. Reed, C. I.: Vasomotor Responses to Intense Light, Am. J. Physiol. 68: 
477, 1923. 


29. Schreiber, L.: Zur Behandlung der Lichtscheu, Fortschr. d. Therap. 6:657, 
1930. 
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The use of epinephrine in chronic conjunctivitis, in conjunction with 
other methods, is a rational procedure. To be most effective, the solution 
of epinephrine should be used separately and in full strength (1: 1,000). 

Tinted glasses as a symptomatic remedy for chronic photophobia are 
to be condemned, because of both their ineffectiveness and their habit- 
forming tendency. When tinted glasses are indicated, relief is to be 
expected from only the darkest shades. 

Photophobia is but a symptom, and the treatment of photophobia 
is best accomplished by the cure of the underlying disorder. When 
cycloplegics do not give complete relief, sedatives that tend to reduce 
trigeminal irritability, such as amidopyrine, acetylsalicylic acid and 
acetphenetidin, or the inhalation of trichlorethylene *° should be of help. 
In stubborn cases the occasional instillation of a concentrated solution 
of epinephrine is advised (synthetic epinephrine, from 1 to 2 per cent). 
Tablets of synthetic epinephrine are available, one of which dissolved 
in 0.1 cc. of water yields a 1 per cent solution. 


30. Hildesheimer, S.: Ueber die Wirkung des Chlorylens auf die normal und 
entziindlich veranderte Hornhaut des Menschen, Deutsche med. Wchnschr. 47:748, 
1921. 








AMBLYOPIA: A CLASSIFICATION 


WITH A REPORT OF CASES 


SAMUEL V. ABRAHAM, M.D. 
LOS ANGELES 


The term amblyopia as used here is considered to refer to the func- 
tional disorder of the visual apparatus characterized chiefly by subnormal 


vision in one or both eyes. In addition, the following characteristics 
are present: 

1. Normal visual acuity is not obtained at the time of examination 
by correcting glasses or other aids. 

2. Pathologic changes are not usually present in the eyes or the rest 
of the visual apparatus. When present, they should not in themselves 
fully account for the subnormal vision. If they do, amblyopia is not 
a factor. 

The response to proper treatment is usually favorable at any age. 
Strabismus may or may not be present. Central fixation may be either 
present or lost. The term amblyopia does not apply to eves with absolute 
blindness. Cases of toxic amblyopia have a pathologic basis and are 
not considered in this discussion. Whether or not there may be a non- 
pathologic factor in the subnormal vision resulting from hemorrhages 
in the macular region or in the areas of association due to injury at birth 
is a question. These hemorrhages may disappear without leaving any 
trace. No case in which pathologic changes were discoverable is included 
in this discussion. 

While the cause of the amblyopia may, in a considerable number 
of cases, be a congenital factor, such as ametropia or cataracts, the 
involvement of the nervous visual apparatus has not been proved to 
be congenital, and in any case such a diagnosis can be made only tenta- 
tively by elimination. Even then, failure to discover pathologic changes 
is not absolute proof of their absence. While the macula develops up 
to at least the sixteenth week of life, there may be cases in which uncov- 
ering of the macula may not occur. However, one cannot usually find 
a failure of the foveolar area to “uncover” in the postnatal period of 
development. Such a condition, too, would cause a case to be classified 
in the pathologic group, although Bahr,’ in discussing Wolfrum’s article, 
raised the question of the influence of use on the development of the 
cones in the fovea centralis. 


1. Bahr, in discussion on Wolfrum: The Macula Lutea in Higher Animals, 
Ber. ti. d. Versamml. d. ophth. Gesellsch. 35:206, 1908. 
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It cannot be denied that there may be cases of congenital amblyopia 
(without cerebral or ocular pathologic changes), but this condition has 
not been scientifically demonstrated to date, nor does it lend itself to 
such demonstration. As this question is not of vital importance in the 
problem and as the outlook is much more hopeful in the acquired form 
of amblyopia, no further consideration will be given to this point. Fur- 
ther emphasis on the acquired nature of the disorder will be attempted, 
but first it is desired to present the following classification : ** 


A. Congenital amblyopia 
B. Acquired amblyopia 
1. Passive suppression (ametropic) 
(a) Bilateral 
(b) Unilateral 
2. Active suppression 
(a) Bilateral 
(b) Unilateral (squint) 


It is to be noted that the term amblyopia ex anopsia was not used 
in the classification just given. The reason for this is mainly because 
the term means weak vision from lack of use. If the term meant weak 
vision from lack of full use, it would be more applicable. But even 
then the question of use is to be determined. Is it the eye which is not 
used or is it the mind’s eye which is being submerged? Is not the elimi- 
nation of useful vision in one eye the result of a purely psychic process, 
a cerebration involving the association areas? Duke-Elder ? wrote: 


If the dissimilar uniocular components are of equal prepotency, the alternate 
phases are approximately equal, the rhythmical alteration being probably due to 
the inductive effects of after-images which tend to diminish the sensitivity of a 
retinal area to the continuance of changes of the same kind, and to favour the 
development of changes of an opposite kind. But if either of the components 
becomes endowed with a greater potency, this one will assume the dominant role, 
sometimes even to the complete exclusion of the other. Such a prepotency may 
be due to one of two factors: (1) a greater intensity in the sensory impression 
due to higher illumination or a more perfect dioptric mechanism in one eye, or (2) 
a deliberate focusing of the psychical factors of attention and interest upon it. 

A difference in the dioptric apparatus accounts for the preferential sup- 
pression of one component in some cases of squint; and since the habitual lack of 
facilitation of the higher nervous paths will result in their employment with dif- 
ficulty when occasion should require, useful vision in this eye may be functionally 
suppressed. In this way there will develop an amblyopia ex anopsia. 


la. The nearest approach to this classification is suggested by M. Straub 
(Arch. f. Augenh. 33:167, 1896), although he differs in the interpretation of the 
facts. 


2. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1933, vol. 1, pp. 1037 and 1038. 
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The term amblyopia ex anopsia is not used because it is desired to 
direct attention to the process which seems actually to lead to the ambly- 
opia. It is probably only a matter of quibbling to say that even a squint- 
ing eye is used in the visual act, that it “sees,” and hence that there is 
no amblyopia ex anopsia. Whether or not the term amblyopia ex 
anopsia is correct, as applied to nonpathologic cases with decreased vision 
despite correction of ametropia, there can be no doubt that it has been 
a factor in directing effective treatment. Because of usage it may be 
considered desirable to continue employing this term, in which case it 
would best fit in the classification describing cases of unilateral strabis- 
mus in which the amblyopia followed, or was increased by, active 
suppression. 

No mention of the scotoma described in amblyopia was made in the 
classification, as it seemed best not to burden this article with a discus- 
sion of this question. The scotoma is probably similar to that found 
in hysteria. The term pseudoscotoma seems preferable for these cases, 
as it is most likely evidence of active suppression. The consideration 
of these scotomas as genuine, in the sense that they may occur in retro- 
bulbar neuritis, toxic amblyopia, etc., would automatically eliminate cases 
showing such scotomas from the present consideration. 

Clark,? in 1916, suggested the acquired nature of the bilateral type. 
Heine * did not consider cases with high astigmatic error and amblyopia 
as congenital. Bahr, in 1908, called attention to the improvement in 
the visual acuity by the correction of ametropia, even in adults who had 
not previously worn glasses. There can be no doubt that most prac- 
titioners aré aware of the further improvement in vision after the 
wearing of the correction for bilateral ametropia. To emphasize this 
point, as well as to direct attention to the need for preventive exami- 
nations carried out as a routine early in life, and also to indicate the 
central nature of the amblyopia, the following few cases of bilateral 
amblyopia are reported. The term bilateral amblyopia is justified in 
these cases by the finding of subnormal vision unaccounted for by 
pathologic changes. All the examinations in the data presented in this 
article were carried out under cycloplegia. In patients with a myopic 
factor and in all patients under 16 years of age atropine was used as the 
cycloplegic ; otherwise, homatropine was used. The vision recorded was 
the best obtained during the examination made while the patient was 
under the cycloplegic or during the following examinations. All the tests 
were carried out objectively with the retinoscope, as well as subjectively 
with the trial case. The full correction, made while the patient was 


3. Clark, I. G.: Restoration of Vision, Ohio State M. J. 12:383 (June) 1916. 
4. Heine: Central Scotoma in Congenital Amblyopia, Klin. Monatsbl. f. 
Augenh. 43:10 (Jan.) 1905. 
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under cycloplegia, was usually prescribed within 0.25 diopter. Only a 
few simple cases are chosen to illustrate the bilateral amblyopia. No 
demonstrable pathologic condition was present.. If glasses were worn 
previously, this is indicated. Strabismus was not the major factor in 
the decreased vision, even when present. 


Case 1—R. G., a boy, aged 6 years, had vision in the right eye of 0.4 +2 with 
a +6.5 sphere. Vision in the left eye was 0.4—2 with a +6.50 sphere — 41.25 
cylinder, axis 95. There was intermittent convergence in the left eye previous to 
examination. 

Case 2.—F. C., a woman, aged 48, had vision in both the right and the left eve 
of 0.3 + 1 with a +5.50 sphere. The hyperopia had possibly been higher in earlier 
years. 

Case 3.—M. W., a girl, aged 8 years, had vision in the right eye of 0.3 + 1, 
with a —3.25 sphere — +4.50 cylinder, axis 100. Vision in the left eye, with a 
—2.25 sphere — +5.00 cylinder, axis 95, was 0.3. Glasses had been worn for three 
days (—1.00 cylinder). The condition improved under treatment. 

Case 4.—L. B., a woman, aged 38, had vision in the right eye of 0.3 4-1 with 
a —2.50 sphere — —4.00 cylinder, axis 5. Vision in the left eye was 0.3 —1 witha 
—3.50 sphere — —3.00 cylinder, axis 165. The patient had worn glasses, but never 
cylindric lenses and never for distance. 


If the image in one eye remains definitely less distinct than that 
in the other, the poorer image must be ignored, if it is not to interfere 
with a clear or clearer mental image of the object. This, in the main, 
is the difference between the bilateral and the unilateral type of ame- 
tropic amblyopia. In the former, the patient makes a special effort to 
obtain as clear a conception of the object as possible by using both eyes, 
while in the latter no such effort to use both eyes is made. To avoid 
suppression, the images from the two eyes must be approximately equal 
in distinctness (Duane*). In physiologic diplopia both images are 
indistinct, and the object of diplopia is not the same as that located at 
the point of fixation. This indistinctness permits suppression to occur 
in everyday life without special effort. Other conditions under which 
suppression is practiced are those of ophthalmoscopy and microscopy, 
with one eye in use and both eyes open. Suppression is a central (cere- 
bral) process. Best ® was cited by Bielschowsky as having demonstrated 
a central field defect in the nonfixing eye during microscopic examina- 
tion. In pathologic diplopia the object of fixation is the one seen double 
and is at the point of fixation. Only one image is indistinct. Under 
such conditions (a difference in clarity of the image) confusion may 


5. Duane, A.: (a) Diplopia and Other Disorders of Binocular Projection, 
Arch. Ophth. 7:187 (Feb.) 1932; (b) Binocular Vision and Projection, ibid. 5: 
734 (May) 1931. 


6. Best, F., quoted by Bielschowsky: Amblyopia ex Anopsia, Klin. Monatsbl. 
f. Augenh. 77:311, 1926. 
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result. If it is necessary to obtain a clearer picture, the more blurred 
image may be ignored. 

There are two forms of the monocular type of ametropic amblyopia. 
In one, the degree of visual impairment in one eye is only slight, so 
that fusion of the two images does not materially interfere with good 
vision. In the other, the image from one eye is so unlike that from its 
mate that no tendency to fuse the images is present. In these two 
types suppression is passive. In the first, the image without modification 
is used to build a mental picture, even though the visual apparatus via 
the poorer eye is not functioning “fully.” In the second, the poorer ¢ 
image bears so little resemblance to the good image that it is ignored, 
as are all the numerous images (sensations) reaching the brain from 
the exposed nonmacular retina during function of the macula. Worth,"* 
in a footnote, asked : 


Is it possible that, in some of these cases in which I have regarded the ambly- 
opia as congenital it may really have been acquired through the patient’s confining 
his attention to the sharp image, even though this is fused with the blurred image 
of the astigmatic eye? 


The visual acuity in these eyes (with correction) is not markedly lower 
than in similar cases of the bilateral group, especially in view of the 
exercise in vision given in even the uncorrected bilateral cases. This 
would suggest that in these cases no active suppression has been prac- 
ticed but that the difference in visual acuity in the two eyes in each of 
these cases was sufficiently great, because of the ametropia, so that no 
desire for fusion was present and, therefore, no effort was made. The 
following few cases show differences in refraction sufficient to account 
for the amblyopia. Any squint found in such cases is not a factor in 
the amblyopia but is incidental. Peter * called attention to the high 
degree of difference in the ametropia in unilateral amblyopia in non- 
squinters. In these few cases illustrative of unilateral passive suppres- 
sion amblyopia, no previous blending of the images occurred. No patho- 
logic condition was found. The unaided vision of the amblyopic eye 
in each of these cases was less than 0.1. The cover test gave negative 
results in these cases, but by special tests a variable squint was later 
demonstrated. This incidental squint is considered in another article. 


Case 5.—E. H., a youth, aged 19, had vision in the right eye of 1.0 with a 
+0.50 sphere and vision in the left eye of 0.3 with a +4.00 sphere — +2.25 cylinder, 
axis 10. He had never worn glasses or squinted. 


7. Worth, C.: (a) Squint: Its Cause, Pathology, and Treatment, Philadelphia, 
P. Blakiston’s Son & Co., 1903, p. 65; (b) ibid., p. 68. 

8. Peter, L. C., in discussion on Evans, J. N.: Central Scotoma in Strabismus, 
Arch. Ophth. 1:532 (April) 1929. 


a 
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Case 6.—F. K., a woman, aged 21, had vision in the right eye of 0.3 with a 
—3.00 sphere — +5.00 cylinder, axis 100, and vision in the left eye of 1.0 with a 
—1.50 cylinder, axis 100. She had worn glasses for two months since the age of 
9 years. The patient had never been conscious of any squint. 


Case 7.—H. D., a woman, aged 58, had vision in the right eye of 0.2 with a 
—0.75 sphere — 2.00 cylinder, axis 70. Vision in the left eye was 1.0 with a +1.00 
sphere. She had worn glasses for close work for four years previous to exami- 
nation but not before. She had never squinted. 


PASSIVE SUPPRESSION AMBLYOPIA 


In amblyopia uncomplicated by demonstrable pathologic changes, the 
diagnosis of passive suppression amblyopia is not at all difficult. The 
diagnosis is made at the time of the examination after correction of 
the ametropia. To aid in the diagnosis it is necessary to determine how 
small a refractive error may be considered to act as a restraint on the 
development of the best visual powers. If one wished to report cases 
of emmetropia without evidence of ocular or cerebral involvement, one 
would have an almost unmentionable minimum number with less than 
the generally accepted normal vision of 1 in eyes without history or 
evidence of strabismus. The same condition would be found in similar 
cases with no more than 1 diopter of error in any one meridian of 
either eye. In fact, if the average normal visual acuity were determined 
by using only such normals, it would, in all probability, be definitely 
more than the present 1.0. : 

For this study, cases with less than 1 vision and without demon- 
strable pathologic changes were considered as controls, if the refractive 
error was no greater than 1 diopter (plus or minus) in any meridian. 
Only 1 such case was seen in more than 1,400 patients examined under 
normal conditions and under cycloplegia. No cases in which the expected 
vision was 1 or more were considered as controls if the refraction in at 
least one meridian was no greater than 1 diopter on examination under 
cycloplegia. This method of choosing cases gives “normals” nearer the 
amblyopias due to ametropia than would a choice limited to cases of 
emmetropia without pathologic changes. The error would tend to be 
toward the finding of less acuity of vision in these controls. Only 
those cases with vision less than 1 are reported, for the sake of brevity. 
This group showed a higher average refractive error than the other 
control cases with vision of 1 or more. These cases suggest that patients 
with vision less than 0.8 after early and proper treatment of the ambly- 
opia are seen so infrequently that it seems justifiable to state that no 
patient with corrected vision of less than 0.8 is normal. In only 1 eye 
in the 2,949 eyes studied was the unexplained visual acuity less than 
0.8 (case 11). This means that vision was as low as 0.6—1 in less 
than 0.034 per cent, without evident pathologic changes, a high degree 
of ametropia or squint. 
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The material available, as presented in cases 1 to 7, when compared 
with that in the table, suggests that for the production of ametropic 
amblyopia about 2 diopters of astigmatism or more and 5 diopters of 
hyperopia or more should be considered causative factors. This view 
is further supported by a consideration of those cases with similarly 
high refractive errors which had previously been corrected. These cases 
are omitted here for the sake of brevity, but the graph emphasizes the 
value of correction, especially early correction. In cases of anisometro- 


Control Refractions* 








Ageat  Cor- 
Exami- rected 
nation, Visual 


Case Name Sex Years Acuity Refraction Comment 
1 H. G. M 12 0.8+1 +1.50 
( 0.8+1 +2.50 
2 C. B. F 22 0.8+1 +4.50 
“s 0.8+1 +2.50 
S tee. F 41 0.8 + 3 +0.75 
0.8 +0.75 + 1.75 c 90 
4 BS. M 22 1.0 +2.25 Glasses since age of 8 
0.8+1 +4.24 ; 
5 E..?. F 18 0.8+1 —6.25 Glasses first at age of 9; no glasses 
08+ 3 —5.50 between ages of 11 and 13; myopia 


progressed 0.50 diopter in right eye 
within 5 months 


6 M.M. M 20 1.0 +3.25+1.75¢90 Glasses since age of 10 
10—1 +3.50+1.50¢ 97 

7 oe F 22 10—2  —0.25—1.75¢90 Glasses since age of 17 
1.0 — 1.50 ¢ 80 

$ ER. F 24 10—1 —7.00 — 0.75 ¢ 35 Glasses for many years 
10—1 —4.00 — 1.00 ¢c 115 

o «AS F 35 1.0— 2 —0.75 +- 1.25 ¢ 90 Glasses since age of 33 
10—2 —0.50 + 1.00 c 90 

10 n.F. F 46 0.8 —0.50—1.00¢110 Glasses rarely before age of 40 
0.8 —0.50 — 0.75 ¢ 70 

w Ld. F 47 06—1 +0.50+0.75¢90 Glasses for several years 
10—1 +0.50 + 0.50 ¢ 100 





* No squint was demonstrable, aand no history of squint was obtainable. No organic lesion 


was seen. No previous examination had been made and no glasses had been worn in the first 
three cases. 


pia or antimetropia the ametropia in one of the eyes usually determines 
its amblyopia. 

Cases of ametropic amblyopia which may be considered as border- 
line cases and which might, therefore, be open to criticism have been 
omitted. Their inclusion would only add support to the statement that 
more than 2.00 diopters of astigmatism is a factor in the production of 
ametropic amblyopia. In only 1 of these borderline cases was vision 
which had previously been uncorrected as high as 0.8 with correc- 
tion. This was the case of a man, aged 52, who had vision in the right 
eye of 0.8 with a — 1.75 sphere = + 2.00 cylinder, axis 15, and vision 
in the left eye.of 1.0 with a —0.25 sphere. 
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The validity of the visual tests before the age of from 8 to 9 years 
is open to question because of the various factors present, such as poor 
concentration, timidity and lower intelligence. However, (1) in similar 
refractive states similar visual results were obtained at various ages; 
(2) younger patients gave normal visual responses on the illiterate chart 
without the marked ametropia; (3) Rodin ® did not find vision markedly 
reduced because of early age. While it would be desirable to have 
considerably more data, sufficient material is presented to indicate that 
the difficulties in visual testing in cooperative patients at an early age 
cannot be considered more than a minor factor in the visual acuity and 
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Graph showing the influence of ametropia and its correction on the visual 
acuity in cases of astigmatism. The white triangles indicate previously uncor- 
rected cases of astigmatism; the black triangles, corrected cases of astigmatism 
(correction worn since the age of 20 years or earlier), and the white squares, cases 
in which correction was made after the age of 20. 


cannot account for the marked subnormal vision in those with high 
ametropia which had not been previously corrected. 

That the amblyopia is real and is probably due to failure to use 
the potential visual powers fully is indicated by a careful study of the 
data already presented. The work of Goodman * and others has shown 
that potentially normal vision exists and that the mechanism therefor 


9. Rodin, F. H.: Eye Examination of School Children, J. A. M. A. 93:911 
(Sept. 21) 1929. 

10. Goodman, L.: Effect of Total Absence of Function on the Optic System 
of Rabbits, Am. J. Physiol. 100:46 (March) 1932. 
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develops with the normal postnatal developmental processes involving 
the macula and the areas for visual association. Goodman showed that 
even total absence of function of the optic system up to the sixth month 
after birth (in rabbits) does not prevent the normal development of 
the retina and the reflex centers. The rapid progress in the reactions 
and the fact that the corneal and pupillary reflexes are elicited by the 
first flash of light (after bigth and development in absolute darkness 
for six months) suggest that the entire system is functional and that 
only perceptual responses requiring experience were lacking. 


ACTIVE SUPPRESSION AMBLYOPIA 

The classification suggests cases of bilateral active suppression ambly- 
opia. No such cases are at hand for report. Such cases probably do 
not exist, except in hysteric amblyopia. The inclusion of the bilateral 
form in the classification is for the purpose of indicating the possible 
relationship of the amblyopia in hysteria to that found in the cases of 
the unilateral form. Cases 8 to 12, inclusive, illustrate the active sup- 
pression form of amblyopia. These patients either had or had had 
unilateral strabismus and showed the definite relation of squint as a 
causative factor in this form of amblyopia. As Duke-Elder pointed out, 
“a deliberate focusing of the psychical factor of attention on one image” 
with a “habitual lack of facilitation of the higher nervous paths will 
result in their employment with difficulty. . . . Vision in this eye 
may be functionally suppressed.” Unaided vision in the affected eye 
in these typical cases was less than 0.1. 


Case 8.—I. R., a youth aged 18, had vision in the right eye of 1.2 with a +0.75 
sphere — + 0.25 cylinder, axis 90. Vision in the left, emmetropic eye was 0.05, 
and left divergence of 50 degrees and a large defect of the central field were present. 


Case 9.—W. M., a boy, aged 10 years, had vision in the right eye of 0.05 with 
a +1.25 sphere and vision in the left eye of 1.0 with a +1.00 sphere. He had not 
worn glasses constantly until the age of 9 years; previously he had worn them for 
a total of three months. There was a convergence of 10 degrees in the right eye 
at the time of examination. 

Case 10.—R. H., a youth, aged 17, had vision in the right eye of 0.2 with a 
+3.25 sphere — +0.75 cylinder, axis 90. Vision in the left eye was 10—3 with 
a +3.00 sphere — +0.25 cylinder, axis 90. There had been convergence in the right 
eye since the age of 3% years; this was 20 degrees at the time of examination, 
but was slightly less with glasses. 


Case 11.—D. A., a woman, aged 41, had vision in the right eye of 1.0 with a 
+ 6.00 sphere and vision in the left eye of 0.2 with a +6.00 sphere. Convergence’ 
had been present in the left eye since the age of 5 years. The patient had not. 
worn glasses constantly until the age of 25. 

Case 12.—L. L., a youth, aged 20, had vision in the right eye of 0.1 with a 
+0.50 sphere — +0.50 cylinder, axis 90. Vision in the left eye was 1.0 with a 


+ 0.50 sphere — +0.25 cylinder, axis 90. There had been convergence in the right 
eye in childhood. 
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In none of the cases just reported can analysis fail to support the 
contention that the refractive state of the amblyopic eye does not explain 
the subnormal vision. In no case was the difference in ametropia 
marked. That a mild difference in the refractive states of two eyes 
may be a final determining factor in the choice of the squinting eye in 
unilateral strabismus is not denied, but the mild variations usually pres- 
ent in this condition cannot conceivably be,inciting factors in the occur- 
rence of the squint. The amblyopia is not based on the ametropia in 
these cases, but follows the strabismus. There is little need to quote 
authorities to confirm this statement for these cases. The work of 
Worth ” in transferring the amblyopia with the squint and the finding 
of less marked amblyopia in the squinting eye when seen early than 
when seen later are conclusive evidence on this point. 


MIXED CASES 


Mixed cases, in which one form of amblyopia is superimposed on 
another, are given separately, for the sake of clarity. Vision in one 
eye may be subnormal but still so unlike that in its more subnormal mate 
that the amount of amblyopia is markedly different in the two eyes 
(unilateral passive suppression superimposed on the bilateral form; 
cases 13, 14 and 15). 


Case 13.—K. R., a woman, aged 40, had vision in the right eye of 0.4 with a 
— 1.00 sphere — +1.75 cylinder, axis 120. Vision in the left eye was 0.03 with a 
—4.00 sphere — —3.00 cylinder, axis 180. The patient had never worn glasses and 
had never squinted. 

Case 14.—G. K., a woman, aged 39, had vision in the right eye of 0.6 + 3 with 
a +4.50 sphere and vision of 0.05 in the left eye with a + 3.50 sphere — +3.50 
cylinder, axis 90. No attempt was made to use the left eye. The patient had 
never squinted. 

Case 15.—K. L,. a woman, aged 32, had vision in the right eye of 0.1 with a 
—18.00 sphere — —2.00 cylinder, axis 30. Vision in the left eye was 0.5 with a 
—6.00 sphere — —2.00 cylinder, axis 165. The fundi were normal. The patient 
had worn glasses for several years, ignoring the vision of the right eye. Diver- 
gence of 15 degrees was present in the right eye, which was probably due to 
the adjustment of the long (myopic) eye to the orbital axis. 


Similarly, a unilateral or alternating squint may be present in cases 
with bilateral or unilateral passive suppression, in which it is usually 
incidental to the amblyopia (cases 15 and 16). 


Case 16.—A. K., a woman, aged 39, had vision in the right eye of 0.3 —1 with 
a +5.00 cylinder, axis 40. Vision in the left eye was 0.2+1 with a —2.25 
sphere — +6.00 cylinder, axis 140. The patient had first worn glasses at the age 
of 30, but for the two years preceding examination she had not worn glasses. 
There was alternating divergence of 10 degrees, without influence on the ambly- 
opia. 
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Likewise, one may see active suppression and unilateral squint in 
cases with unilateral or bilateral passive suppression (cases 17 and 18). 


Case 17.—H. D., a girl, aged 6 years, had vision in the right eye of 0.6 with a 
+5.00 sphere. Vision in the left eye was 0.2 + 1 with a +4.50 sphere — +1.00 
cylinder, axis 110. The eyes were straight with this prescription. Convergence 
had been present in the left eye since the age of 4 years. Vision in this eye was 
corrected to 0.5 within six months. 


Case 18.—C. A., a man, aged 39, had vision in the right eye of 0.8 + 2 with a 
+3.00 cylinder, axis 85. Vision in the left eye was 0.05 with a +4.25 cylinder, 
axis 90. Convergence had been present in the left eye since the age of about 4. 
The patient had worn glasses at the age of 5. The eyes had been practically 
straight since the age of from 14 to 16. 


SUMMARY 


After glasses have been worn for a number of years it is not easy 
at present to classify a given case properly. There is 10 general agree- 
ment as to how little or how much central vision is typical of the condi- 
tion known as amblyopia or as to what amount or type of ametropia 
one may expect to find in this condition. From a total of more than 
1,400 patients seen within the past two and one-half years a few typical 
cases were chosen to represent the various types of amblyopia. Many 
cases were omitted for the sake of clarity; these were either borderline 
in character or cases in which the data obtainable were incomplete in 
certain essentials. As control cases are listed 11 in which the refractive 
error under cycloplegia was greater than 1 diopter in at least one meri- 
dian. It was found that the 46 cases in which there had been no previous 
correction (the few exceptions are those in which the glasses were worn 
a short time) could be divided, according to visual acuity, into two 
groups: (1) those in which visual acuity was 0.8 or more and (2) those 
in which vision was 0.6—2 or less. The former group consisted of 
31 cases in which there was no eye with more than 1.75 diopters of 
astigmatism or more than 4.50 diopters of hyperopia (the material 
regarding myopia is probably insufficient to permit of a definite state- 
ment). The group showing subnormal vision consisted of 8 simple 
cases of bilateral amblyopia and 7 simple cases of unilateral passive 
suppression amblyopia. In these the amblyopia was accompanied by 
a refractive error of at least 1.75 diopters of astigmatism, or more than 
4.50 diopters of hyperopia. In only 1 case of unilateral amblyopia was 
this not true, and in this the anisometropia was greater than 2 diopters ; 
there may have been a greater degree of hyperopia in earlier years. 
In few of these 15 cases was vision more than 0.4. The graph shows 
the value of early correction of the ametropia, although late correction 
after the age of 20 years may frequently give satisfactory improvement 
In vision. 
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A study of the data suggests that squint is not a necessary factor 
in the production of unilateral amblyopia. It seems to be absent, at 
least as a causative factor, in the unilateral passive suppression form, 
while it is constantly present in fact or in the history in the active 
suppression form. The latter form seems to occur in persons with 
similar ametropia in both eyes. This would suggest that the refractive 
error, even when high, is not the initial inciting factor of the squint. 


CONCLUSIONS 


1. A classification of amblyopia is presented, based on the character 
of the suppression. This is made possible by.the division of acquired 
amblyopia into two main types: (a) passive suppression amblyopia, 
which is due primarily to lack of opportunity of the visual apparatus 
to function fully because of lack of correction, or late correction, of 
the error of refraction, and (b) active suppression amblyopia, in which 
binocular fixation results in discomfort or confusion or in which 
it is undesirable or impossible for other reasons, and therefore a special 
effort to produce poor vision is made. The refractive error may have 
nothing to do with the latter form, while strabismus seems definitely 
related. 


2. Acquired amblyopia due to a refractive error is most frequent; 
this is especially true of the bilateral form. 


3. Astigmatism of more than 2.00 diopters is the most frequent cause 
of ametropic amblyopia. 


4. Early removal of congenital defects which prevent normal visual 
activity, such as cataracts, and correction of the ametropia are indicated, 
when possible. If the proper help is given, the amblyopic eye, no 
matter what the degree of amblyopia, is ready and able to be used, and 
the entire visual apparatus in these cases can function fully. 


5. It is hoped that the classification presented may prove to be prac- 
tical and useful and that it may help direct attention to the great desira- 
bility of examination of the eyes as a routine in early childhood, 
especially in cases in which there is a family history of poor vision, 
a high degree of ametropia or strabismus. 

6. It is suggested that a study of this subject in relation to the various 
forms of squint would lead to a more comprehensive and intelligent 
classification of squint on an etiologic basis than is possible at present. 
It is hoped to be able to report such a study in the near future, together 
with a study of the incidence of central field defects in the two types 
of unilateral amblyopia. 


727 West Seventh Street. 
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THE TANGENTOMETER 


A New, Portable Instrument for Charting Tangent Screens 
at Various Distances 


H. A. WENtTWorTH, PuH.D., PHILADELPHIA 


In practicing perimetry one frequently needs some rapid, simple and 
yet accurate method of determining the size and location in the field of 
vision of a scotoma or blind spot when the usual tangent screen laid off 
to scale in polar coordinates is a not available or inadequate. For 
example, in emergency cases when examination must be made away 
from office equipment or in hospital cases in which it is inexpedient to 
move the patient a blackboard or black shade or even a piece of black 
paper pinned against the wall is often available, and its use is preferable 
to that of the small portable hand perimeter, if some means were at 
hand of quickly locating or measuring the size of the scotoma found. 
More frequently, it is desirable to vary the distance of the screen from 
the eye, either for comparative purposes in a given case or to meet some 
condition peculiar to the case under examination at the time. As the 
radius of the circle corresponding to any given visual angle on the tan- 
gent screen varies with the distance of the screen from the eye, either 
separate screens must be provided when the distance from eye to the 
screen is varied, or a screen without scale markings must be used. The 
latter is, of course, more flexible and might be preferable for all sco- 
tometric work, could it be made practicable, as a surface free from 
markings lessens the possibilities of distraction or suggestion to the 
patient. However, the necessity of measuring off the field to scale at 
each determination involves a procedure so cumbersome and time-con- 
suming, when tables must be consulted and rulers and compasses manip- 
ulated and adjusted, that it becomes impossible for routine work. 

In order, therefore, that adequate scotometry may be done without 
the use of specially prepared screens and yet without inconvenience, a 
set of scales for selected distances of the screen from the eye have 
been constructed. A drawing representative of the complete set is shown 
in figure 1 and a diagram of the plan of construction in figure 2; the 
method of use is indicated in figure 3. 

Each scale consists of a light bakelite strip or rule scaled for a given 
distance of the screen from the eye. The distances which have been 
selected are: 16.6 cm. (the distance of the hand perimeter or campim- 
eter), 33 cm. (the distance of the standard perimeter and of the 


From the Department of Perimetry, University of Pennsylvania School of 
Medicine. 


Presented at the meeting of the Section on Ophthalmology of the College of 
Physicians of Philadelphia, April 19, 1934. 
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Ferree-Rand campimeter slate) and 50, 100, and 200 cm. (the distances 
most frequently used for the tangent screen). Similar rules, of course, 
can be made up for any other given distance. Each rule has a series 





Fig. 1—The tangentometer, a set of portable scales for charting tangent screens 
at various given distances from the eye. 








© 30° 


625” 

















Fig. 2.—Schematic diagram of the tangentometer scale for any given distance of 
the screen from the eye. 


of holes of a size just large enough to admit the point of a crayon or 
slate pencil, punched at intervals corresponding to visual angles of 5, 10, 
15, 20, 25 and, except in the 2 meter rule, 30 degrees on a tangent surface 
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at a distance from the eye for which the rule was scaled. The hole cor- 
responding to zero degrees at the end of the rule is somewhat larger 
than the others to admit the rubber end of a pencil or the stud of the 
protractor which accompanies the rules to be used as a pivot about which 
the circular lines of the screen chart are drawn. Another large hole at 
the end of the rule, which has been widened, is in line with the straight 
edge of the rule and acts as the center about which the rule is turned 
to draw in the radial lines. An oval disk is attached to each rule in such 
a position that when the hole in the disk is directly over the 15 degree 




















Fig. 3—Method of using the tangentometer. 


hole of the rule the outline of the disk corresponds in size and position 
on the horizontal meridian to that of the average normal blind spot at 
the distance from the eye for which the rule has been scaled. This disk 
is on a pivot so that it can be turned out of the way of the edge of the 
rule when this is used to draw in the radial lines. The disk for the 2 
meter rule has been omitted because of its ungainly size, but the position 
of its inner and outer edge has been indicated. The 1 and 2 meter rules 
are hinged for convenience in carrying. The 2 meter rule is exactly 
1 meter in length and is marked at distances of 33 and 50 cm. so that 
it may be used to determine the distance of the patient’s eye from the 
screen. A protractor accompanies the set of rules for convenience in 
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determining the angular interval between the radial lines, but is not 
essential for the accurate charting of the tangent screen, as the rule 
itself may be used as a compass to bisect any angle beginning with the 
straight line of 180 degrees. A stud at the center of curvature of the 
protractor fits into the large holes at the end of the rules. A pin is 
provided which can be inserted through this so as to fasten the protractor 
and attached rule to any suitable surface. A long tack pin through 
the rubber of the pencil used as a pivot is also convenient for accurate 
centering of the circular lines. 


When using the tangentometer, the only mark required on the screen 
at the beginning of the test is a fixation point. After the field defect, or 
blind spot, has been outlined, the horizontal meridian is drawn in. For 
the radial lines the rule is attached to the stud of the protractor by means 
of the large hole in line with its straight edge. With the stud over the 
fixation point and the edge of the protractor along the horizontal merid- 
ian, the rule is swung through any desired interval, and either its 
position is read off directly or lines are drawn along the edge 
of the rule, radiating, outward from the fixation point. The angular 
distances of the field from the center to the periphery may also be read 
off directly from the relative positions of the 5, 10, 15, etc., degree holes 
or the corresponding circular lines drawn in. To do this, the rubber 
end of a pencil is inserted in the large hole in line with the other perfo- 
rations and held at the fixation point on the screen. The rule is then 
swung about this point with pencil, slate or crayon point inserted in the 
5, 10, 15, etc., degree holes successively. If the position of the normal 
blind spot is required, the disk is placed in position on the rule; the 
latter is placed over the horizontal meridian so that the meridian is along 
the line of perforations, and the disk is traced. To chart the blind 
spot for the left eye, the rule is reversed. It is possible in this way 
rapidly to scale off the entire field or any portion of it within a radius of 
30 degrees. Furthermore, if a recording chart is not at hand, one can 
easily be made by using the 16.6 cm. rule in a like manner on a piece of 
paper. An ordinary typing sheet is sufficiently large. 

The complete set of scales is light, folds into a compact space so as 
to be easily carried and is not expensive. It should be of particular 
service in hospitals, to those who do not do sufficient perimetry to require 
specialized equipment and yet need some medns of determining the pres- 
ence and type of field defects and in cases which need further specialized 
perimetric study. While the tangentometer is but a simplified and 
compact adaptation of the general method of campimeter measurement, 
it is presented in the hope not only that it may be found of value for 
emergency use, but that, in making scotometry more easily practiced 
without highly specialized or stationary equipment, greater numbers 
will avail themselves of this type of examination. 


Information regarding the instrument may be obtained from the author at the 
Hospital of the University of Pennsylvania, Thirty-Fourth and Spruce Streets, 
Philadelphia, or from Wall and Ochs, Opticians, 1716 Chestnut Street, Philadelphia. 
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EpItep BY Dr. Francis HEED ADLER 


EARLY RECOGNITION OF SIMPLE NONINFLAMMATORY 
GLAUCOMA 


JOSEPH I. GOUTERMAN, M.D. 
PHILADELPHIA 


To approach the much discussed subject of glaucoma without throw- 
ing more light on this problem, one is likely to invite criticism for 
apparently idle and aimless writing. After scanning the literature, few 
fail to realize that the curricula of the medical schools, many works 
on the subject of glaucoma and the literature at large devote a place 
of honor to the dramatic phase of glaucoma, namely, the acute inflamma- 
tory variety, while the limelight is denied to the simple noncongestive 
type, an insidious disease which gradually robs the patient of vision 
until he sinks into blindness. This is eloquently reflected in the figures 
of Magnus,’ who claimed that “from one fourth to one third of all 
blindness after 45 years of age is due to glaucoma. Expressed in age 
groups, from 30 to 45 years, glaucoma ranks third of all cases of 
blindness or 11.61 per cent; from 45 to 60 years, glaucoma heads the 
list with 27.27 per cent, and from 60 to 75 years, 58.11 per cent. With- 
out regard to age, that is from birth, glaucoma is the cause for blindness 
in 9 per cent of all diseases or accidents to the eye.” The keen and 
honest ophthalmologist must admit, to his dismay and vexation, that 
the incidence of glaucoma is on the increase today. This brings him 
face to face with a great responsibility, resting squarely on his shoulders, 
which cannot be easily shirked. In 1857, following his epoch-making 
discovery of iridectomy for glaucoma, von Graefe* admonished “the 
physician to refer, as soon as possible, the patient with glaucoma to the 
oculist for strict observation, and vice versa, it is the duty of the oculist 
to warn the family physician to look for the symptoms which call for 
operative interference. Previously a glaucomatous eye was considered 
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incurable the moment the diagnosis was made. A physician never had 
to reproach himself for delay in this respect. If I am not mistaken, 
conditions are now changed, and an eye blinded from acute glaucoma 
may as well excite suspicion of neglect as a badly set fracture or 
atresia pupillae following simple iritis.” If one substitutes the words 
“simple glaucoma” for “acute glaucoma” in this quotation, von Graefe’s 
admonition at once assumes a truer and more modern ring, throwing 
into bold relief the weight and the seriousness of the obligations of the 
ophthalmologist toward the glaucomatous patient. A most efficient way 
out of this difficult and puzzling dilemma is to devote more energy, 
time and careful study to simple glaucoma, to become glaucoma-minded 
and to take extreme pride in early diagnosis of this variety of glaucoma, 
the keynote to successful preservation of the patient’s vision. 


DIAGNOSIS OF SIMPLE GLAUCOMA 


It is true that at first glance glaucoma simplex, with its conspicuous 
absence of characteristic symptoms, presents a problem which baffles 
the most skilful ophthalmologist. As a consequence, simple glaucoma 
is usually not diagnosed until it has reached the phase of a fixed patho- 
logic process, with the typical glaucomatous cupping of the optic nerve, 
surrounded by a halo, evidence of atrophy of the optic nerve and the 
characteristic changes in the visual fields. On the other hand, a patient 
and painstaking study of the noncongestive form of glaucoma, even at 
a comparatively early stage, invariably unearths signs which should 
place the physician on guard and the patient under suspicion until the 
nature of the condition is established. 

Suggestive Systemic Features—A careful history may elicit: (1) a 
familial tendency to glaucoma, (2) nervous instability and (3) cardio- 
vasculorenal insufficiency, especially in a female patient of middle age. 
The male sex is not immune to glaucoma. Middle life and old age 
seem to be the period favorable for its development. Haag,* in the 
analysis of a series of 1,032 cases of primary glaucoma found that 
4 cases occurred in the first decade of life, 16 in the second, 26 in the 
third, 74 in the fourth, 176 in the fifth, 288 in the sixth, 329 in the 
seventh and 116 in the eighth and 3 later. These figures are in accord 
with the observations of Priestley Smith on 1,000 cases collected from 
the practice of a number of surgeons. 

Suggestive Local Manifestations—One may observe the following 
symptoms: 1. Premature presbyopia, as revealed by (a) rapid recession 
of the near point, (b) accommodative disturbances, (c) ocular fatigue, 
more marked toward evening, and (d) frequent increases in the 
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reading addition, at shorter intervals, without regard to age or the type 
of refractive error. The patient’s usual complaint of “blurred vision” 
should not be confused with that due to uncorrected astigmatism, con- 
vergence insufficiency or accommodation excess. 


2. A general feeling of discomfort, vague neuralgic pains and a 
sensation of heaviness in and about the eyes, frequently described by 
the patient as “headache.” In a person over 40, such symptoms are 
significant. This type of headache is usually relieved after a “good 
night’s rest.” 

3. Disturbances of light sense. The patient may complain of poor 
orientation in subdued light or in passing from a light into a dark 
room, which is easily verified by means of tests of the light sense. 


4. Halos or colored rings seen around artificial lights, associated 
with misty and smoky vision, synchronized with fatigue and relieved by 
food, rest and diversion. These manifestations are transient and coin- 
cide with a temporary rise in the intra-ocular tension with all the symp- 
toms and signs of the prodromal stage of glaucoma, such as ciliary 
injection, cloudy cornea, shallowness of the anterior chamber and 
dilated and vertically oval pupils. During this stage it is more appropri- 
ate to group this form of glaucoma with the chronic congestive variety 
until the subsidence of the irritative phenomena. 

Examination of the anterior segment of the eye may reveal signifi- 
cant alterations. 


1. Doubtful signs, such as pallor of the conjunctiva; no particular 
tortuosity of the anterior ciliary vessels, or at most a slight increase 
in the size of the anterior perforating ciliary veins; a clear and normally 
sensitive cornea; a pupil not dilated and reacting normally to light, and 
absence of a gray-green reflex from the lens. In later stages a greenish 
sheen from the pupil is often distinct. 


2. Positive signs. The intra-ocular tension is hardly a dependable 
index if taken at random and only once. However, careful tonometric 
readings taken by the same observer, under practically the same ideal 
conditions, in the morning and just before retiring, or even every two 
or three hours, show a diurnal fluctuation in the tension of each eye.‘ 
The curve of the diurnal variation of tension in glaucoma is character- 
istic, as pointed out by Kollner * in 1918, Amsler in 1922, Thiel and Hagen 
in 1925 and others. Hagen stated that “the tension of the normal eye 
varies only 3 or 4 points (as measured with the Schidtz tonometer) 
during the day, while the glaucomatous eye shows a much greater vari- 


4. Duke-Elder, W. S.: Recent Advances in Ophthalmology, Philadelphia, P. 
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ation, averaging about 10 points. With glaucoma simplex the tension is 
usually higher in the morning, with secondary glaucoma in the evening.” 
The increases in tension,® sometimes ascribed to psychic excitement, 
disturbed sleep, menstruation or congestion at the time of climacteric, 
are most marked just before going to sleep, during the night and on 
awaking in the morning, as a result of increased congestion with the 
cessation of muscular movements. The opposite condition during the 
activities of the day gives rise to a progressive fall to a minimum in the 
evening. In the diagnosis of early glaucoma the absolute tension is 
not of as much importance as the diurnal variation. Hagen claimed 
that in insidious cases this characteristic frequently appears before any 
other sign of the disease is evident objectively or subjectively. Such 
temporary, frequently repeated increases in tension are able to produce 
gradually an excavation of the papilla. 


Ophthalmoscopic Features of Early Glaucoma.—Because of the 
clearness of the media between attacks, simple glaucoma lends itself 
admirably to ophthalmoscopic studies. The nerve head, according to 
Knies,’ shows congestion and edema before cupping. Brailey and 
Edmunds found actual neuritis in advance of increased tension. Loring ® 
stated that the initial step in glaucoma simplex is often a low degree 
of inflammation and that the excavation which follows is due to reduc- 
tion in the resistance of the lamina and the surrounding tissues caused 
by the mild form of neuritis. On the other hand, Seidel noted pallor 
of the papilla before pathologic cupping of the disk could be seen, which 
coincides with the observations of Collins and Mayou.® Different as 
these findings seem to be, in the earlier phases of glaucoma simplex 
the papilla is a healthy pink, and the nerve fibers appear full, plump 
and diaphanous. At this stage, the sequence of changes in the lamina 
cribrosa, as worked out by E. Fuchs,’® appears to be as follows: 


1. Disappearance of the delicate anterior glial fibers. 
2. Disappearance of the deeper glial fibers incorporated in the 


lamina, or their fusion under pressure with the connective tissue 
lamellae. 
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berg, 1910, p. 585. 


7. Knies, cited by de Schweinitz, G.: Diseases of the Eye, ed. 9, Philadelphia, 
W. B. Saunders Company, 1921, p. 398. 


8. Loring, E. G.: Text-Book of Ophthalmoscopy, New York, D. Appleton 
and Company, 1891, pt. 2, pp. 227 and 229. 


9. Collins, E. T., and Mayou, M. S.: Pathology and Bacteriology of the 
Eye, ed. 2, Philadelphia, P. Blakiston’s Son & Co., 1925, p. 317. 

10. Fuchs, E.: On the Lamina Cribrosa, Arch. f. Ophth. 91:435 (Aug.) 1916; 
quoted by Elliot,!? p. 199. 











GOUTERMAN—GLAUCOMA 411 


3. Bending backward of the connective tissue lamellae which build 
up the lamina. 


4. Compression, sclerosis and even thickening of the lamina, proba- 
bly as a result of the load that it has to bear. 

5. Thinning and atrophy of the lamina as a result of continuous 
pressure, followed by formation of spaces, the lamina thus being increas- 
ingly broken up. 

The vessels make their exit from the center of the nerve head, and 
their proximity to the edge of the optic nerve should immediately put 
one on one’s guard. The veins may be found slightly distended, with 
no change in the arteries or arterial pulse, which, however, may be 
brought out by pressure. The glaucomatous halo, a late sign, is still 
absent. At this stage no visual disturbances or changes in the fields 
can be detected. It is imperative’! to make a diagnosis at this stage 
of the disease, before the increase in the depth of the glaucomatous 
cup as a result of shrinkage and atrophy of the fibers, which give the 
papilla a blue-green or white-gray instead of the healthy pink color, 
and before the appearance of arterial contractions and pulsations, venous 
distention and shelving of the vessels, when medical and surgical aid are 
of doubtful value. 

In an established case, the nerve head presents a glaucomatous 
excavation, extending from margin to margin and deeper than the 
nomal location of the lamina cribrosa, gray in the center and 
bluish white or greenish white in the marginal region owing to the 
overhanging of the margins; the color changes with the shifting of 
the ophthalmoscope. Gray dots marking the lamina cribrosa may 
be seen at the bottom, across the whole width of the disk. The 
nerve head is atrophic. The vessels appear to come from the inner 
margin of the papilla instead of from the center, and they bend sharply 
on passing over its edge to the level of the retina. The arteries seem 
slender in comparison with the veins, which are slightly distended and 
a little tortuous, not presenting the ampulliform tortuosity of arterio- 
sclerosis but distended and tortuous throughout. Elliot '* stated: “An 
arterial pulsation is much more readily produced than it is under normal 
conditions ; indeed in some cases a very light pressure will suffice to make 
it appear. On the other hand, the general textbook impression that 
spontaneous arterial pulsation is a manifestation of glaucoma is a myth.” 
The papilla is encircled by a yellowish-gray ring which blends gently 
with its immediate surroundings, the glaucomatous halo. The fundus, 
taken as a whole, has a faded, washed-out appearance.’* There is occa- 
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sional disturbance of varying degree in the pigment layer; hence the 
rest of the fundus is likely to appear tessellated. 


Visual Changes.—There is gradual loss of peripheral with preser- 
vation of central vision. The loss of vision may be exceedingly slow, 
extending over many years. Often perfect central vision is retained 
when the field has become contracted close to the central area in all 
directions. Glaucomatous patients are unduly sensitive to diminished 
illumination in the ordinary sense of this term. In the earliest stages 
of glaucoma, or even in the preglaucomatous period, a person with 
normal visual acuteness, if tested with Bjerrum’s or de Wecker’s photo- 
metric types, almost always shows decided lessening of acuity of vision." 
Ultimately the vision sinks imperceptibly to blindness. Both eyes are 
attacked, as a rule, though the involvement may occur at different times. 
Permanent confinement of the disease to one eye is rare but occasionally 
happens, the malady differing in this respect from the inflammatory 
forms of glaucoma. In contradistinction to the congested form,'® more- 
over, it sometimes occurs in young people and attacks men as frequently 
as women. Again, it is found as often in myopic eyes as in those that 
are emmetropic or hyperopic,’® whereas congestive glaucoma is found 
particularly often in hyperopia. 

Manifestations in the Visual Fields in Early Glaucoma.—Seidel 
claimed that early in glaucoma a characteristic change can be observed 
in the blind spot. This consists of winglike extensions of the spot 
either upward or downward, or in both directions, presenting a curved 
contour the cavity of which always faces the fixation point. They 
differ from those described by Bjerrum and his school in their size, 
being much smaller and therefore easily overlooked. From the first 
they are continuous with the blind spot; their opposite extremities taper, 
sometimes even to a point. These scotomas, according to Seidel, may 
be found in an apparently healthy eye of a patient whose opposite globe 
has already shown signs of glaucoma; he expressed the belief that a 
diagnosis can sometimes be made in this way at a time when there is no 
other sign pointing to even the faintest suspicion of the disease. If the 
increased intra-ocular pressure continues, Seidel’s sign passes on into 
Bjerrum’s scotoma. On the other hand, if it is relieved, a Bjerrum 
scotoma may undergo retrogression. 

The upper and lower limits of Seidel’s scotoma when charted with 
sufficient care present more or less ragged edges, according to Elliot’s 
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field studies. He asserted that “the absence of changes in the blind 
spot and in the paracentral area is conclusive against the diagnosis of 
glaucoma” (Elliot’s sign). 

In chronic glaucoma the following phenomena are observed: ** 

1. Early loss of the nasal field. 

2. Sector-like defects of the superior or inferior nasal quadrant. 

3. Enlargement of the normal blind spot (Bjerrum’s sign or 
scotoma ). 

4. Concentric contraction of the fields for form and color. 

5. Preservation of central vision for form and color, even though 
the peripheral fields are cut to a small central area—the most char- 
acteristic feature of chronic noninflammatory glaucoma. 


6. Almost complete loss of the peripheral field, with (a) preservation 
of a small temporal area and a small central island or (b) total loss 
of central vision. 

Another characteristic '® of glaucoma is that a narrow sector of the 
visual field extending outward from the point of fixation may be pre- 
served for a long time. The color fields present a restriction corre- 
sponding to that of the white fields. The long persistence '® of the 
color sense is striking, even when the field is very contracted; even 
the ordinary arrangement of the color sensation, green within, then 
red and then blue, is preserved in the small field of vision. This phe- 
nomenon *° is explained by the fact that the cones concerned with color 
vision are most abundant in the macular and perimacular regions, which 
are affected only in the later stages. Hence special defects in color 
vision are not evident early. 

Peter ** made an appeal for a simplified conception of the field 
changes in glaucoma, pointing to Bjerrum’s scotoma as the most char- 
acteristic defect and considering Seidel’s sign, Roenne’s step and Elliot’s 
sign as Bjerrum’s scotoma or one of its modifications. Failure of 
sensitivity to green is the earliest evidence of a beginning Bjerrum 
scotoma. Peter agreed with Elliot, who stated: “The great underlying 
factor in chronic glaucoma is an interference with the nerve bundles, 
either on the disc or as they emerge from it.” 


Disturbances in the Light Sense—Wahlfors,?* confirming obser- 
vations made long before by Mauthner and Forster, insisted that reduc- 
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tion of the light sense is one of the most frequent symptoms of simple 
glaucoma. Derby, Chandler and O’Brien ** found no significant 
alterations in the light sense, either in early or in advanced glaucoma. 
The light minimum test, on the other hand, has proved increasingly 
significant in early glaucoma, in which a rise in the light minimum is 
often the earliest sign. They suggest that a delay in the development 
of dark adaptation and a dulling of sensitivity to dim light form a 
syndrome of considerable value in the diagnosis of the disease. 


Special Tests—The gonioscope of Uribe Troncoso** is of great 
value in the accurate observation of the exact state of the structures 
at the angle of the iris. “The surface of the latter frequently shows 
patches of atrophy, especially at the edge of the pupil; at times the 
whole surface looks discolored and threadbare. Peripheral synechia, of 
variable length and width, are often found at the angle of the iris. Their 
early detection offers an important sign for the prognosis and treatment.” 

Increased Permeability of the Capillaries: Thiel *> suggested 
increased permeability of the capillaries as a diagnostic sign of glaucoma. 
Sodium fluoresceine is given to the patient by the mouth, and its appear- 
ance is looked for in the aqueous by means of a slit lamp. In the 
normal eye none is detectable, but in an eye with iritis and glaucoma, 
Thiel claims, a fluorescence is visible in the pupil. The value of this 
sign, according to this author, is especially great in the, early stages of 
glaucoma and when the fellow eye shows as yet no clinical evidence of 
involvement. 

Disturbances of the Iris Pigment: Koeppe claimed that such dis- 
turbances occur in the preglaucomatous stage, before the onset of ten- 
sion, and that their recognition by the slit lamp may form a sign of 
great value in the incipient stages of the disease. His observations 
have been confirmed by Schieck and by Gradle,?* who found brown 
or black pigment granules on the surface of the iris, apparently covered 
with endothelium and extending into the depths of the iris crypts. 
The peripheral area of the iris contained the granules in greater pro- 
fusion. Pesme *’ insisted on the early occurrence of these changes and 
their complete dissimilarity to the pigmentary disturbances that accom- 
pany iritis, consisting of coarser particles on the level with the pupillary 
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border and on the anterior lens capsule, while the surface of the iris 
appears shaggy and its landmarks are poorly identified. In glaucomatous 
eyes the iris trabeculae stand out prominently, as if dissected. It appears 
that signs of atrophy of the iris are present from the earliest stages, 
and there is a discharge into the anterior chamber of a fine cloud of 
dustlike, brownish particles, which become deposited on the surface of 
the iris, the capsule of the lens and the endothelium of the cornea. 
Vogt, however, considers that such manifestations occur physiologically 
in old age and that their pathologic nature cannot be considered as 
being as yet settled. Seregin and Kapzikovskaia ** observed destructive 
changes in the pigment epithelium of the iris of senile eyes with normal 
intra-ocular pressure (62 cases), while in glaucomatous eyes (93 cases) 
the amount of free pigment was in proportion to the degree and stage 
of hypertension. They therefore expressed the opinion that, contrary to 
Koeppe’s theory, destruction of pigment in glaucomatous eyes is one 
of the manifestations of impaired lymph circulation and nutrition and 
is rather a consequence than a cause of hypertension. Further research 
may correctly evaluate Koeppe’s observations, which at present are 
only of suggestive significance. 

Epinephrine Test: *® Epinephrine in the normal eye produces an 
initial lowering of tension, followed by a slight rise. In the first stages 
of simple glaucoma this reaction is retained, the fall of tension being 
the more evident, lasting as long as from four to six days. In the abso- 
lute or acute forms of the disease, the opposite condition may develop ; 
hence the use of epinephrine should be avoided in acute, hemorrhagic 
and absolute glaucoma. 

Test for Doubtful Cases: Jackson *° instils a drop of homatropine 
and cocaine (a 2 per cent solution of each drug) ; if after full dilatation 
of the pupil occurs the intra-ocular tension is increased and the retinal 
arteries pulsate, the diagnosis of glaucoma is justified. 

Effect of Caffeine on Intra-Ocular Tension: Thiel *' found that 
after the administration of caffeine the glaucomatous patient shows 
both an increase in blood pressure and a rise of several millimeters 
in intra-ocular tension. 

Effect of Massage on Intra-Ocular Tension: It has been observed 
by Colombo ** and Thiel *! that a moderate amount of massage of the 
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eyeball lowers the tension of a normal eye but has comparatively little 
or no effect on the tension of a glaucomatous eye (Wegner). 
Relationship of Recumbent Position to Ocular Tension: Decubitus 
by inducing vascular congestion raises the intra-ocular tension of glau- 
comatous eyes above 6 mm. of mercury as a result of a failing regula- 
tory mechanism of the eye (Thiel **), while the tension in a normal eye 
does not fluctuate with a change of position. Thibet expressed the 
belief that this reaction is pathognomonic of the disease and can be 
demonstrated in the absence of any other prodromal sign. 


Effect of Darkness on Ocular Tension:** The tension of a 
glaucomatous or preglaucomatous eye after exposure to darkness for 
an appreciable time (an hour and a half, for instance) is higher by 
about 6 mm. of mercury. Exposure to darkness has no effect on the 
tension of a normal eye. When the patient is brought back into the 
light, the tension returns to normal in the same length of time. Careful 
studies carried out by Seidel and Serr proved that a change in the 
diameter of the pupil accounts for the rise in tension. Feigenbaum * 
confirmed the findings of Seidel and Serr relative to a rise in ocular 
tension after dark adaptation, and he expressed a belief that a rise of 
8 mm. of mercury is pathognomonic of early glaucoma. 


Differential Diagnosis——Simple glaucoma can easily be mistaken for 
simple atrophy of the optic nerve. In the latter condition the tension 
is not increased, the excavation of the disk is shallow and gradual, 
appearing white and bleached-out, while a glaucomatous excavation in 
the beginning still shows the red coloration of health (Fuchs **) ; in 
optic atrophy all of the nerve elements are involved in the process, in 
contradistinction to the glaucomatous type of atrophy, which is pro- 
gressive, affecting one set of neural fibers after another. In the former, 
there is apt to be greater peripheral loss of the color fields, while in 
simple glaucoma the color fields correspond in extent to the form fields 
and there is absence of a scotoma directly continuous with the blind 
spot ; instead, a Bjerrum scotoma is found, which is of diagnostic value. 
The light sense is important.*® In pure optic nerve atrophy there is 
imperfect ability to distinguish between different intensities of illumi- 
nation (“light difference”) ; in glaucoma the light minimum is said to 
be deficient, but the light difference is not far from normal. In other 
words, according to Samelsohn, the power of light perception in glau- 
coma is much lessened, while the power of recognizing light difference 
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is relatively slightly interfered with; in optic nerve atrophy the reverse 
is usually the case. If the internal use *° of strychnine and phosphorus 
is followed by an increase in visual acuity and enlargement of the field, 
the diagnosis is that of optic nerve atrophy. If the instillation of a 
miotic is followed by a like improvement, the case may be classed as 
one of glaucoma. 

Optic atrophy with excavation of the disk, marginal cupping and 
persistent low intra-ocular tension, a syndrome met with in sclerosis of 
the cerebral basal vessels,** is frequently diagnosed as glaucoma. The 
former condition, however, differs from the latter in the tendency of the 
fields to show altitudinal defects, the roentgenographic evidence of calci- 
fication of the cerebral basal vessels and the nonprogressive character. 

The failing vision of chronic glaucoma is sometimes inexcusably 
confounded with that of nuclear cataract, the greenish reflex of the 
lens which may be seen in the pupillary space being mistaken for an 
opacity of the lens. Oblique illumination and an ophthalmoscopic and 
slit-lamp study, combined with determination of the fields and the 
intra-ocular tension should settle the diagnosis at once. 


SUMMARY AND CONCLUSIONS 


The early diagnosis of simple glaucoma should be made one of the 
highest goals of the ophthalmologist. The earliest manifestations of 
this disease should be kept in blazing letters before his mental eye. 


1. The obtaining of a careful history with a view to detecting a 
possible hereditary tendency, nervous instability or cardiovasculorenal 
disturbance should be the indispensable rigid routine in the examinaion 
of every middle-aged patient consulting a physician. The taking of the 
history should precede all other studies. Premature presbyopia not 
due to uncorrected refractive errors or convergence insufficiency, a 
disturbance in the light sense or transient chromatopsia stamps the 
patient as one who may have glaucoma. 


2. A thorough examination of the anterior segment of the eye by 
direct daylight, oblique illumination and the slit lamp in order to elicit 
Koeppe’s and Thiel’s signs should be the next step. Frequent tono- 
metric readings under standard conditions, at different hours of the day, 
if necessary, after massage of the eyeball, after dark adaptation and 
in the upright and in the recumbent positions are essential for early 
diagnosis. 

3. The patient should be subjected to a meticulous ophthalmoscopic 
study of the fundus. One should scan the early evidence of atrophic 
change in the nerve head, as expressed in the change of the color of the 
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papilla from a healthy pink to a white-gray, in the shrunken state of 
the nerve fibers, which adds to the depth of the glaucomatous cup, 
in the variations in the caliber and in the course of the vascular tree, 
associated with a possible arterial pulse, and in the glaucomatous halo, 
all of which are indelibly woven into the glaucomatous pattern. 

An earnest effort should be made to make an ophthalmoscopic diag- 
nosis of glaucoma simplex at a stage of glaucomatous cupping when 
neither atrophy nor vascular damage has as yet made any inroad. Only 
at this stage of glaucoma is the physician of real value to the patient. 

4. Visual fields taken under ideal conditions are of inestimable value. 

In closing, allow me to sound an appeal to the ophthalmologists to 
resolve to enlighten the family physician and the patient on the problem 
of early glaucoma by means of popular articles for the former and 
popular leaflets for the latter and to make a concerted, organized effort 
to widen the scope of the study of simple glaucoma in the curricula 
of medical schools—in brief, to spread the gospel of glaucoma wherever 
possible, thus assisting all to become as glaucoma-minded as they are 
cancer-minded or blood pressure-minded. 


1930 Chestnut Street. 











Correspondence 


RUBEOSIS DIABETICA IRIDIS (SALUS) 


To the Editor —Perusing the minutes of the December 1933 session of 
the Section of Medicine and Ophthalmology of the New York Academy 
of Medicine (ArcH. Oputu. 12: 143 [July] 1934), which meeting 
I was unable to attend, I noted that in the papers read by Dr. Waite, of 
Boston, and Dr. Wilder, of Rochester, Minn., and in the discussion 
following these papers, an interesting and apparently not so rare diabetic 
condition of the iris was overlooked. I allude to rubeosis iridis diabetica, 


first described by Robert Salus in 1928 (Med. Klin. 24: 256, 1928). 


Salus gives an account of three cases in men of 56, 64 and 75 years 
of age, respectively, seen by him within five years; all had diabetes of 
moderate severity dating back many years, and all used insulin regularly. 
One showed little sugar, the other 4.5 per cent and the third 4 per cent. 
In all three patients both eyes were affected in the same way. 

According to Salus’ description, the region of the small iris circle 
and the pupillary area of the iris are covered by groups of bright red 
capillary nets superposed on an otherwise normal iris tissue. These 
capillary formations are interlinked and give the iris a reddish hue. 
Other pathologic vessels flow radially toward the ciliary part, where 
they disappear, and toward the pupillary edge, which they do not quite 
reach. Salus corroborates his description by a beautiful colored picture 
of one of the irises affected. 


All three cases were somewhat complicated by a glaucomatous con- 
dition. The first patient had a high degree of myopia, high blood 
pressure and bilateral simple glaucoma. An incompensated glaucoma 
developed in the second patient. The third patient, when first seen by 
Salus, had an incompensated glaucoma of his left eye; later, glaucoma 
developed in the right eye also. 


In three of the six eyes the pathologic condition of the iris antedated 
the glaucoma. In the third case glaucoma absolutum of one eye was 
present at the first consultation, and it was five and one-half years before 
the other eye manifested its glaucomatous disposition by an acute attack. 
This antecedence of the pathologic features of the iris before the onset 
of the glaucoma led Salus to conclude that the former was in some way 
responsible for the latter. The expansion of the capillary area of the 
iris (and possibly of the ciliary body) with an increased permeability 
of the capillaries (both symptoms characteristic for diabetes) served 
Salus as an explanation for the alleged interrelationship between both 
pathologic features. 


At any rate, Salus does not hesitate to call this kind of glaucoma 
brought on by the peculiar pathologic condition of the iris rubeosis 
diabetica iridis, which he describes as the genuine diabetic glaucoma in 
contradistinction to the regular primary glaucoma in ordinary diabetic 
patients. 
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The name “rubeosis” which Salus bestowed on his cases was first 
used by von Noorden who, together with Otfried Miller, noticed the 
reddish appearance of the skin of the face, especially of the forehead, 
in diabetic patients. This reddish appearance is doubtless due to an 
enlargement of the interpolary (intermediary) portion of the capillary 
loops, found by E. Weiss and also by Miller in persons with diabetes. 


So far I have quoted Salus more or less liberally. I have records of 
two similar cases of my own in my files, both in women, one 47 and the 
other 68 years of age. Both were suffering from diabetes, high blood 
pressure and glaucoma absolutum in one eye. The eye affected by 
glaucoma showed a typical rubeosis iridis, although examination was 
somewhat difficult because of a bullous keratitis. The cases date back 
to April 1932 and April 1934, respectively. The first patient was 
observed by me for over one year and then disappeared from observation ; 
the second consulted me only once. Both had diabetes of long standing 
and were practically sugar-free under treatment with insulin and on a 
strict diet. The patient in case 1 had a history of an old syphilitic 
infection contracted from her husband, seven or eight miscarriages and 
a questionable Argyll Robertson pupil in the otherwise normal eye. The 
patient in case 2 had diabetic neuroretinitis in the nonglaucomatous 
eye. While Salus’ cases are bilateral, the condition in mine was limited 
to one eye only, the eye afflicted with glaucoma. This is the only dis- 
crepancy between our patients. 

I am confident that Salus is right in saying that his rubeosis iridis 
diabetica is a condition which cannot be so rare after all. 


Ernst WALDsTEIN, M.D., New York. 











Obituaries 


WILLIAM CHRIS FINNOFF, M.D. 
1890-1934 


William Chris Finnoff was born in Pittsburgh, Pa., on June 25, 
1890, and died on June 10, 1934, of heart disease. He was the son of 
Sebastian and Anna Marie Finnoff. He came to Denver in 1903 and 
was educated at the Denver Normal Preparatory School, the North 
High School in Denver and the University of Colorado, receiving the 
degree of M.D in 1912. He served an internship at Mercy Hospital, 
Denver, in 1912-1913. He pursued the study of ophthalmology at his 
Alma Mater, obtaining the degree of D.Ophth. in 1915, and practiced 
his specialty since that time in Denver. During the World War he 
served in France and England, with the rank of captain in the Medical 
Corps, profiting by the opportunity of studying at the famous Royal 
London Ophthalmic Hospital (Moorfield’s) while stationed in London. 

In 1914 Dr. Finnoff married Miss Lucy Hood, of Denver. She 
died in 1918, leaving a daughter and son. In 1927 Dr. Finnoff married 
Dr. Virginia Van Meter, a general surgeon in Denver. She survives 
him, with the two older children and her son. To this singularly devoted 
family the sympathy of Dr. Finnoff’s friends is extended. 

He was a member of the American Academy of Ophthalmology and 
Otolaryngology, the American Ophthalmological Society, in which he 
took an active part, including valuable work on committees (being twice 
a member of the Theses Committee), and the American Medical Asso- 
ciation. He was secretary of the Section on Ophthalmology of the 
American Medical Association from 1923 to 1930, inclusive, and was 
chairman of this section at the time of his death. He held the rank 
of associate professor of ophthalmology in the University of Colorado. 

Dr. Finnoff was not only a clinician of large experience and sound 
judgment, but a pathologist of unusual distinction and a productive 
worker in the experimental laboratory. His investigations in the sub- 
ject of tuberculosis led to a series of valuable contributions, including 
the results of both animal experiment and clinical observation. It is to 
be regretted that he could not have collected this research into a mono- 
graph on ocular tuberculosis. In addition to this outstanding achieve- 
ment, he carried out an elaborate investigation of trachoma in man and 
the monkey, enlarging on and supporting the work of Noguchi. In 
the postgraduate teaching of ophthalmology in Denver, which has been 
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one of the worthy achievements of postgraduate medical education in 
the United States, he rendered valuable service. 

Dr. Finnoff contributed more than thirty important papers to the 
literature of ophthalmology. Nearly half of these dealt with ocular 





WILLIAM CHRIS FINNOFF 
1890-1934 


tuberculosis. Three papers were concerned with recurrent hemorrhages 
in the retina in young persons. All his contributions were notable for 
thoroughness and accuracy. 

To those who had the privilege of the friendship of Dr. Finnoff 
he was more than a scientist. He was a gentleman of modesty, courtesy, 
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intellectual honesty and unfailing kindliness—attributes as noteworthy 
as his professional attainments. He possessed a rare capacity for friend- 
ship, which will long be remembered by his colleagues. His death is 


an irreparable loss. . 
Emory HILt. 





With the death of William Finnoff, at a time when he was in his 
prime as a surgeon, clinician and scientific investigator, American 
ophthalmology has suffered a loss which will always be felt. The choice 
of Dr. Finnoff as chairman of the Section on Ophthalmology for the 
meeting which he never attended reflected not only gratitude for his 
devoted work as its secretary and respect for his fine scientific investiga- 
tions which made him internationally known, but especially the appre- 
ciation of his stimulating influence on fellow ophthalmologists through- 
out the land. Those who were privileged to know him intimately feel 
his loss with especial keenness. Meetings will never be the same as when 
one could look forward to a visit with him. His gentleness, his warm 
hospitality when one was in Denver and his seriousness in considering 
any problem in which one was interested made him a friend to be 


loved, enjoyed and remembered. ‘ 
4 SANFORD R. GIFFORD. 

















Abstracts from Current Literature 


EpItEeD BY Dr. WILLIAM ZENTMAYER 


Aqueous Humor 


PosTMORTEM CHANGES OF THE Agueous. J. Majoros, Arch. f. Ophth. 
131: 139 (Oct.) 1933. 


Aqueous withdrawn after death contains an amount of protein which 
can be demonstrated with Pandy’s reagent. With the protein comple- 
ment enters the aqueous. The colloidal gold reaction of the aqueous 
from corpses is also different from that of aqueous obtained in vivo. 
All these changes may occasionally occur shortly before death. This 
accounts for the visual complaints of some patients in the hour of death. 


P. C. KRoNFELD. 
Bacteriology and Serology 


THE COMPLEMENT-FIXATION TEST FOR TUBERCULOSIS. R. Homma, 
Arch. f. Ophth. 130: 501 (Sept.) 1933. 


Healthy rabbits were intravenously or by injection into organs inocu- 
lated with live tubercle bacilli of the human type. General tuberculosis 
developed without visible ophthalmic manifestations in fourteen rabbits, 
with iridocyclitis in six and with posterior uveitis in ten. Serum and 
aqueous of these animals were used for the complement-fixation test. 
The antigen was prepared from four week old glycerin bouillon cultures 
of a human strain as follows: The cultures were boiled for one hour, 
then filtered. The residue was dried and the dry powder subjected to 
ether extraction in the Soxhlet apparatus. The residue was suspended 
in physiologic solution of sodium chloride, and this suspension saturated 
with lecithin. The antigen thus prepared was tested in the medical 
clinic of Professor Kumagai and gave complement fixation with 76.7 
per cent of the serums of patients with active pulmonary tuberculosis 
and with 15.7 per cent of the serums of nontuberculous persons with 
syphilis, but no complement fixation with the serums of the normal 
controls (the author does not state how many normal controls were 
tested). The usual hemolytic system of Bordet and Gengou was used for 
the test. The serums of the animals with generalized tuberculosis always 
gave definite complement fixation. The aqueous was found to contain 
the specific antibodies in only three of three rabbits. These were rabbits 
without any inflammatory process in the anterior uvea. The hematog- 
enous iridocyclitis did not produce a measurable amount of antibodies 
locally. The conclusion that the aqueous of the animals with iridocyclitis 
did not even contain the antibodies of the serum is not quite justified, 
because the serums of these animals gave only weakly positive, some 
even negative, complement-fixation tests. From the data published it 
cannot be decided whether the combination of iridocyclitis with low 
degrees of general immunity in experimental tuberculosis is accidental 
or a phenomenon of some regularity. 


P. C. KRONFELD. 
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Color Sense 


A PossIBLE EXPLANATION OF ONE TYPE OF CoLor BLINDNEss. R. D. 
Wituiams, Am. J. Ophth. 16: 803 (Sept.) 1933. 


The author believes that Fick’s hypothesis for green blindness does 
not explain all the facts. He believes that they can be explained by 
supposing that the green blind eye has four times as many blue receptor 
cones as either red or green, but that both green and red cones are each 
equal in size to two of the blue. Several diagrams illustrating this are 


presented. W. S Resse. 


Tue Laws PERTAINING To CoLor Mixtures. B. Teptov and S. 
JaKovLeva, Arch. f. Ophth. 130: 463 (Sept.) 1933. 


With a very ingenious method the authors compared color mixtures 
obtained (a) with the color mixer (rotating disks) and (b) by exposing 
groups of very small adjoining portions of the retina simultaneously 
to the two colors to be mixed. The same quantitative rules applied to 


each mode of mixing colors. P. C. Keonrerp 


Conjunctiva 


PURULENT CONJUNCTIVITIS IN INFANTS CAUSED BY AN ATYPICAL 
StapHyLococcus. J. S. PLumer, Pennsylvania M. J. 34: 821 
(Aug.) 1933. 


One obtains from a review of the literature the impression that 
while the etiologic significance of the staphylococcus in isolated cases 
of ophthalmia neonatorum is generally admitted, its relative importance 
has been minimized and that the differential diagnosis with the gono- 
coccus of Neisser has been afforded slight consideration. Thomas 
reports the isolation of metachromatic, pleomorphic Staphylococcus 
aureus from cases of purulent ophthalmia. As-a result of the study of 
these cases, the author concludes: 

As pointed out by others, Staphyococcus aureus may cause con- 
junctivitis in the new-born which in the early stages resembles clinically 
that caused by the gonococcus. 

There is clinical and anatomic evidence that very young children 
are more susceptible to infection by the staphylococcus than are adults. 

Smears alone, even when stained by Gram’s method, cannot always 
be relied on. Accurate and adequate bacteriologic methods should be 
employed. 

It is important to make a diagnosis because, owing to a notion pre- 
vailing among many of the laity and even some physicians that the 
majority of cases of ophthalmia neonatorum are due to the gonococcus, 
parents may be unjustly stigmatized and much needless mental suffering 
result. 

By no means are all cases of ophthalmia neonatorum due to infec- 
tion attending birth ; the condition may develop independently from out- 
side sources during the early days of life, as was evident in the cases 


reported by Thomas. W. ZENTMAYER. 
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A Morpuotocic Stupy OF THE PTERYGIUM BY MEANS OF THE SLIT 
Lamp. PaTHOGENIC Depuctions. H. VILLARD and C. DEJEaAn, 
Arch. d’opht. 50: 533 (Aug.) 1933. 


The observations which the authors report in this paper lead them 
to consider the pterygium a localized advancement of the corneoscleral 
limbus in the region of the interpalpebral fissure under the influence 
of various chronic irritative factors. From the point of view of bio- 
microscopy, the pterygium can be divided into two portions, vascular 
and nonvascular. The vascular portion extends from the caruncle to a 
variable point in the limbus or the cornea, while the nonvascular portion 
is very small, constituting the advancing, progressive part of the tumor. 
The vascular portion is subdivided into three zones according to the 
size of the vessels—large, medium and small. The zone containing the 
large vessels comprises the root. The numerous branches from these 
larger vessels extending to the limbus constitute the middle portion. 
The fine vessels are present in the terminal zone. The nonvascular 
portion consists of an opalescent swelling, sometimes extending over 


the cornea. S. B. Marvow. 


TuMmor-LIKE DEGENERATIONS OF THE CONJUNCTIVA. I. Ernyes, Arch. 
f. Ophth. 130: 384 (Aug.) 1933. 


The author describes six cases (five of definite trachoma and one 
of probable trachoma) which showed inflammatory pseudotumors of 
the conjunctiva. Biopsies revealed that the tumors consisted of tra- 
chomatous granulation tissue (one case), plasma cells (plasmoma, two 
cases), plasma cells and hyaline substance (one case) and amyloid sub- 
stance (one case). The cause for the degenerative process was most 
likely the chronic specific inflammation. The pseudotumors usually 
occurred in the subepithelial layer of the fornices. Plasma cells appar- 
ently played an important role in the formation of hyaline and amyloid 
formations, although the source of these substances undoubtedly was 
connective tissue. “The noxious agent (nearly always the trachoma 
virus) alters the chemistry and nutrition of the conjunctiva to such 
an extent that the cells, the connective tissue fibers and the walls of 
the blood vessels undergo degeneration. It depends on the intensity 
and duration of the infection whether the degenerative process reaches 
the final stages of hyaline or amyloid formation, or whether it stops at 


the intermediate stage of the plasmoma.” PC. Keonrew 


Comparative Ophthalmology 


THE RETINAL VISUAL CELLS IN MAN AND FRESH-WATER FisH. M. 
S. Mayou, Brit. J. Ophth. 17: 477 (Aug.) 1933. 


This interesting study in comparative anatomy of the retina should 
be read in the original as it does not lend itself to abstraction. The 
author summarizes the points of his paper as follows: the value of 
Mallory’s differential connective tissue stain for examining the retina; 
the histology of the visual cells in pike, dace, roach and trout ; absence 
of a true comparison between the rods and cones in the lower animals 
and man; phylogenetic development of the rods and cones in the human 
subject from the myoid and ellipsoid in the lower animals, and the 
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great part played in changing the shape of the visual cells by the pack- 
ing together of the visual elements. The article is illustrated. 


W. ZENTMAYER. 


SPONTANEOUS BLINDNESS AMONG Mowkeys. C. Levapit1, G. Hornus 
and R. ScHOEN, Compt. rend. Soc. de biol. 113: 288, 1933. 


Simians (macaques) in captivity are susceptible to a neuraxial dis- 
ease characterized by blindness due to demyelinization of the optic nerve, 
chiasm and optic tract. Of 120 macaques from Simla in apparently 
good health, 12 became blind. The first symptom was difficulty in dis- 
tinguishing food. The light reflex was conserved, though the winking 
reflex was lost. The ophthalmoscope disclosed bilateral atrophic decol- 
oration of the optic disks. Microscopic examination of the optic nerve 
showed plaques of demyelinization, disposed especially about the blood 
vessels; the walls of the vessels were thickened and were surrounded 
by nests of fatty granular cells, with here and there monocytic peri- 
vasculitis. The axons were unaffected. The lesions extended through 


the optic tract to the pulvinar. J. E. Lepensonn. 


CONGENITAL AGENESIS AND HyYPpoPLASIA OF THE NEURO-EPITHELIAL 
LAYER OF THE RETINA IN ALBINO Mice. P. Cours, Arch. f. 
Augenh. 107: 489, 1933. 


Microscopic examination of the eyes of a species of white mice 
showed a congenital anomaly of the retina consisting either of total or 
of partial absence of the neuro-epithelial layer. This must be consid- 
ered a congenital agenesis or hypoplasia. Several stages of this condi- 
tion have already been recognized by Keeler. The anomaly is probably 
a mutation in the eye of the mouse, having all the characteristics of a 
recessive mendelian factor, and is not sex-linked. (References to all of 
the articles which have appeared on this subject are given.) 


F. H. Apter. 


Congenital Anomalies 


MICROPHTHALMOS WITH CONGENITAL DEFECT OF THE LACRIMAL 
APPARATUS. S. SILVERMAN, Brit. J. Ophth. 17: 351 (June) 1933. 


The specimen was taken from a female twin who died at about the 
age of 3 months. 

The right eye presented a coloboma of the iris at its lower pole. 

On the left side there was a cystic structure in the position of the 
lacrimal sac. A punctum was present in the normal position in the 
lower lid, but no communication with the cyst could be established nor 
could any communication with the nose via a nasal duct be made out. 
The cyst was tense and contained a colorless serous fluid. The walls 
were of tough fibrocellular structure. The eyeball was smaller than that 
of the right side. There was a coloboma of the iris at the lower pole. 

The origin of the cyst is discussed and the conclusion formed that it 
was apparently an instance of overgrowth and distention of the lacrimal 
sac, with arrested development of the left eyeball and incomplete 
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canalization of the inferior canaliculus and of the nasal duct, combined 
with some slight failure in the normal involution of both choroid 


fissures. W. ZENTMAYER. 


PosTERIOR LENTICONUS. E. AproGuE and J. A. GALLINo, Arch. de 
oftal. de Buenos Aires 7: 603 (Oct.) 1933. 


After referring to reported cases of posterior lenticonus and to Jess 
and Vogt’s slit-lamp studies, the authors describe a case in which, 
besides remnants of a persistent pupillary membrane, the following 
lesions in the lens were observed with the slit lamp: a temporal coloboma 
extending up and out, a wedge-shaped opacity extending down and out 
and a lenticonus occupying one third of the posterior surface of the lens. 
On the surface of the abundant lenticonus deposits of pigment were 
observed, and from its nasal portion a short, cordlike structure projected 
into the vitreous. The authors consider the case one of faulty develop- 
ment originating possibly from some inflammation in fetal life. 


C. E. Finray. 


A Case oF ATYPICAL COLOBOMA OF THE CHororD. W. E cers, Arch. 
f. Augenh. 107: 501, 1933. 


The author describes a case of atypical coloboma of the choroid 
(i.e., not down and in from the disk). The point of interest in this 
case was the occurrence of two lesions, evidently of the same origin, 
lying close to one another, one of which, having run its course, was 
quiescent and resembled a macular coloboma, whereas the other had the 
characteristics of a fresh inflammatory lesion. There can be no doubt, 
therefore, that there are lesions resembling colobomas which have an 
inflammatory origin, and yet this is no good reason for believing that 
true atypical colobomas of the choroid are not due to faulty develop- 
ment. Proof of this is found in their occurrence in several members of 
the same family, as exemplified by the cases reported by Clausen (Klin. 
Monatsbl. f. Augenh., 1928, vol. 81). 

No one has as yet given a satisfactory explanation of how these 
choroidal colobomas arise. Certainly the explanation which fits the cases 
of atypical coloboma of the iris is not applicable here. 


F. H. Apter. 
Cornea and Sclera 


Microscopic APPEARANCES OF CORNEAL GraFTts. J. W. T. THOMAS, 
Brit. J. Ophth. 17: 529 (Sept.) 1933. 


The microscopic appearances of corneal grafts in experimentation 
on animals are given in detail. For study the cases are grouped into: 
infected grafts, detached or partially detached grafts and united grafts. 

It is possible to give only the conclusions of this valuable study by 
one who has done much to advance the technic of this operation. 

Dense opacity of a corneal graft appears to be associated particularly 
with the following features: (a) adhesion of the iris to the graft; ( 5) 
folding of Descemet’s membrane; (c) new tissue formation behind 
Descemet’s membrane (often vascularized) ; (d) vascularization of the 
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graft from the periphery through the cornea; (e) vascularization of the 
graft from an adherent iris; (f) increased nucleation of the superficial 
layers of the graft, associated with previous superficial vascularization ; 
(g) large increase in the nuclear content of the graft; (4) the forma- 
tion of irregular spaces (sometimes spindle-shaped) between the fibers 
of the graft, thus causing irregular refraction and diffraction of light ; 
(i) relatively large increase in the thickness of the graft. 

Conversely, the less these factors are present, the more likely is 


the graft to be clear. W. ZENTMAYER. 


CuHronic EDEMA OF THE CorNnEA. J. Francois, Arch. d’opht. 50: 549 
(Aug.) 1933. 

Aubineau first drew attention, in 1922, to a form of chronic edema 
of the cornea independent of any loss of sensibility and of all signs of 
inflammation, infectious, irritative or due to increased intra-ocular ten- 
sion. Francois presents a detailed account of a case that came under 
his observation in September 1932. The report is accompanied by 
diagrammatic sketches of the biomicroscopic appearance of the affected 
cornea. None of the usual causes for bedewing as described by Vogt, 
Koby and others was present in this case. Eleven similar cases have 
been described by Aubineau (seven), Despagnet (one), Lohlein (one), 
Marbaix (one) and Hambresin (one). The author’s case makes the 
twelfth. These cases are briefly summarized. In all the cases of 
Aubineau and in those of Marbaix and Hambresin there was an increase 
of cholesterol in the blood, so that these authors contended that hyper- 
cholesteremia is the causative agent. With this Francois disagrees, as 
the cholesterol in the blood in his case was not increased. In fact, care- 
ful investigation revealed only a mild hypertension with little renal 
involvement. Treatment by all sorts of ointments and hot compresses 
remained ineffective. With the idea that this condition might be a 
trophic disorder, tarsorraphy was resorted to and was followed by 
prompt return of the cornea to its normal appearance. This was main- 
tained at the end of five months. 

In contrast with the observations of Aubineau, it was noted by 
Francois that there were no changes in the endothelium and no epithe- 
lial desquamation, and that closure of the lids did not increase the 
corneal edema. These findings, with the absence of cholesteremia, are 
in opposition to Aubineau’s theory as to the cause of this condition. In 
order to explain the disease Francois calls attention to the biomicroscopic 
appearance of the corneal nerves, which was noted not only in his case 
but also in those reported by Aubineau and Marbaix. He suggests that 
the condition is due to chronic neuritis of the cornea and is similar to 
the chronic edematous neuritis of the cornea described by Kleefeld 
although having a different clinical appearance. He offers evidence in 
support of this contention. S. B. Marrow. 


KERATITIS DuE To Mustarp Gas. H. ViILvarp and C. DEjEaAn, Arch. 
Soc. d. sc. méd. et biol. de Montpellier 14: 16, 1933. 


Following a gas attack in the World War a man was disabled from 
bronchitis and intense burning of the eyes. At examination, the cor- 








430 ARCHIVES OF OPHTHALMOLOGY 


rected vision was: right, 20/50; left, 20/25. The conjunctival blood 
vessels were tortuous and somewhat dilated. Near the central portion 
of each cornea was a white, tallow-like opacity. Examined with the 
slit lamp, the anterior surface of the cornea was even, and the white 
spot was resolved into multiple islands situated in Bowman’s membrane 
and in the parenchyma, without any traces of vascularization. This 
picture of mustard gas (8-chlorethylsulphide) injury is distinctively 
different from that of syphilitic interstitial keratitis. The Wassermann 


reactions were negative. J. E. Lesensoun 


Keratitis NuMMuLARIS Dimmer. A. SAcua, Arch. f. Ophth. 131: 
102 (Oct.) 1933. 


Sacha reports two cases of the disease to which Aust (Aust, O.: 
Ueber die Keratitis nummularis Dimmer, Arch f. Ophth. 129: 576 
[March] 1933) recently drew attention. Its characteristic features 
are: It occurs among young people in agricultural districts. The disease 
is usually unilateral. The affected eye is only slightly irritated. The 
patient notices blurred vision first. Multiple disk-shaped infiltrates 
are located in the anterior third of the cornea and progress very slowly 
without ulceration. New lesions may occur from two to three months 
after the onset. The final picture is that of a corneal facet. To that 
description Sacha adds that the disease may occur in children under 10, 
and that several lesions may run together and then involve the entire 
thickness of the cornea. Lesions near the limbus can become vascular- 
ized. In the beginning of the disease the reaction of the conjunctiva is 


considerable. P. C. KRONFELD 


Experimental Pathology 


STUDIES OF THE BLooD IN EXPERIMENTAL EXOPHTHALMOS. C. I. 
Urecuia and RETEZEANU, Compt. rend. Soc. de biol. 113: 323, 
1933. 


Exophthalmos has been produced in dogs and man by successive 
injections of thyroxine and ephedrine or racemic ephedrine. The 
exophthalmos is accompanied by a moderate acceleration of the pulse 
and disappears under the influence of yohimbine. No significant changes 
were found at any time in the values of the blood calcium, phosphorus 


or sugar. J. E. LEBENSOHN. 


BLoop SuGAR CONTENT OF RABBITS DURING NAPHTHALENE Po!Ison- 
Inc. G. ScuMo i, Arch. f. Ophth. 130: 347 (Aug.) 1933. 


Michail and Vancea found the blood sugar to be high in rabbits 
which had been given naphthalene. On this finding they based the 
theory that naphthalene cataract was caused by disturbed function of 
the pancreas. They also reported regressive changes in naphthalene 
cataract (depigmentation, absorption of opacities) after the .administra- 
tion of insulin. 

Schmoll could not confirm the basis of the theory of the afore- 
mentioned authors, namely, the abnormally high blood sugar. In careful 
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experiments she could confirm only the well known variability of the 
blood sugar of normal rabbits. The readings for the poisoned rabbits 
were scattered irregularly within, and perhaps slightly beyond, the 
limits for the normal rabbits. No definite influence of naphthalene, 
when given by mouth, subcutaneously or interperitoneally, on the blood 


sugar could be detected. P. C. KRonFELp. 


General Diseases 


Tue OcuLAR CONDITIONS IN DraBetTic MELLitus. W. A. Gray, Brit. 
J. Ophth. 17: 577 (Oct.) 1933. 


In this investigation the incidence of retinitis, hemorrhage in the 
vitreous and ocular palsies was determined in 500 persons with diabetes 
mellitus. In 228, the number showing arteriosclerosis of the retinal 
vessels and cataract, visible with an ophthalmoscope, was assessed. The 
state and reactions of the pupil were examined in 7 persons who were 
in a state of coma, in 27 with hypoglycemia (after an overdose of 
insulin) and in 20 with diabetes mellitus associated with marked 
acidosis. An additional 80 patients were examined, under full mydriasis, 
with the Gullstrand slit lamp, to decide whether the incidence of 
cataract and of early changes in the lens was greater in diabetic than 
in healthy persons. The total number of diabetic persons examined was 
583. True diabetic cataract occurred in only 2. In the 7 persons with 
diabetic coma, the intra-ocular tension was recorded. 

The conclusions concerning arteriosclerosis are that the incidence of 
sclerosis is higher the older the patient. A definite relationship exists 
between arteriosclerosis of the retina and that of other parts of the body. 
I:ven slight evidence of change in the retinal vessels is important, since 
it is highly probable that more pronounced changes may exist elsewhere. 

The conclusions concerning retinitis are that a characteristic form 
of retinitis exists frequently in diabetes and begins in the central part of 
the retina as whitish-yellow spots. The small amount of sclerosis 
of the retinal vessels is an important point of differentiation from 
retinitis of other origin. Hemorrhages may be due to the effect of 
toxin causing secondary changes in the vessels or to hypertension (the 
latter being probably a secondary mechanical factor). 

The conclusions concerning the pupil are that the size of the pupil 
in diabetic coma is not characteristic. No change in the pupil could be 
observed in hypoglycemia. 

The conclusions concerning tension are that a reduction in intra- 
ocular tension occurs in a large percentage of cases of diabetic coma. 
The fall of ocular pressure occurs after vomiting and the development 
of respiratory disturbance. The cause seems to be found in disturbed 
molecular concentrations of the fluids and blood of the tissue following 
the acidosis of dehydration. 

The conclusions concerning hemorrhage in the vitreous are that the 
hemorrhage has been found constantly associated with an infective 
focus somewhere in the body. The amount of hemorrhage may be 
dependent on the state of the vitreous and the condition of the retinal 
vessels. Hypertension in the retinal vessels is usually found in cases 
of hemorrhage in the vitreous. 
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Accepting the dictum that true diabetic cataract occurs only in 
patients under 36 years of age, the author found but 2 instances in 
this study. There were, however, 30 cases of changes in the lens 
visible with the ophthalmoscope. 

An ophthalmoscopic examination in diabetes mellitus is helpful in 
assessing the general conditions of the patient, in detecting the presence 
of arteriosclerosis and in the diagnosis of coma and its degree. In 
spite of careful treatment, retinitis usually advances and is a frequent 
cause of failure of vision, while the danger of hemorrhage in the 
vitreous is ever present. There seems to be some relation between the 
progressive deterioration of vision (cataract and retinal hemorrhages) 
and the presence of sepsis, probably from the ensuing progression of 
the diabetes. 


Numerous illustrations and an extensive bibliography accompany 


the article. W. ZENTMAYER. 


THe FuNnpbus oF THE Eye In Acute Lupus ErytHematosus (Ery- 
THEMA PersTANS). I. ABRAMOowIcz and M. DuLewicz, Ann. 
d’ocul. 170: 599 (July) 1933. 


In a woman, aged 33, pregnancy at the ninth month was compli- 
cated by edema of the face and extremities. A cesarean operation was 
performed but the edema increased. Subsequently a diagnosis of acute 
lupus erythematosus was made at the clinic for diseases of the skin. 

Examination of the fundi of the eyes showed the color of the optic 
papillae a pale rose and the borders slightly blurred, while the retinal 
vessels were unaltered. In the macular area there were numerous oval 
spots about the size of the head of a pin and smaller, the color of which 
was much brighter than the rest of the fundus; they were not pig- 
mented at their periphery, and gave the impression of flat cavities with 
shadowy areas in their depths. Toward the papilla they diminished in 
number and were of a rose color. The retinal vessels passed over the 
spots without interruption. On the nasal side of the disk the spots 
were few. 

Vision of the right eye was normal; that in the left was slightly 
under normal, owing to myopia. The field of vision showed slight 
contraction above, owing to edema of the upper lids. The eyes were not 
inflamed and presented but little external alteration. 

During the observation of this patient, the fundus was examined 
many times without any change being noted in the character of these 
spots; on the other hand, their number varied with the condition of 
the patient’s health, particularly with regard to an increase in the 
edema. 

The article is illustrated to show the edema of the face and the 
appearance of the fundus. S. H. McKee. 


OcuLar ComMPpLICATIONS OF ACNE RosAcEA. B. ADAMENTIADIS, Ann. 
d’ocul. 170: 760 (Sept.) 1933. 


The effect of acne rosacea of the face on the eye, particularly on 
the cornea, was first described by Arlt in 1864. Since that time there 
have been many communications by different authors, including the 
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complete study by Peters and his pupils Erdmann and Triebenstein, who 
determined the different forms in which this malady shows itself in 
the eye. 

piss 5,000 patients Adamentiadis saw 3 with ocular rosacea, and 
on the basis of the material in the ordinary textbooks he concludes that 
the condition is rare. One of its principal features is the telangiectasia 
of the already congested coats. This is found usually in the locality of 
the acne rosacea, on the conjunctiva and the sclera and part of the 
cornea. It is localized and of an eruptive nature. The veins appear 
dilated and tortuous around the acne lesion. Another feature of the 
malady, equally important, is the chronicity, which is discouraging both 
to the patient and to the physician. 

In the first two of the three cases reported there was nothing of 
special interest. In the third case, however, the patient, aged 7 years, had 
had the lesion since his first year. The lesions of the anterior parts of 
the eye had healed and recurred constantly, taking a chronic course 
slightly different from that usually seen. S. H. McKee. 


OcuLAR MANIFESTATIONS OF Mumps. H. Vitiarp, H. VIALLEFONT 
and J. Tempe, Arch. Soc. d. sc. méd. et biol. de Montpellier 
14: 93, 1933. 


The eye is rarely involved in mumps. Dacryadenitis, analogous to 
the parotitis, is most frequent. Other complications reported are con- 
junctivitis, keratitis, iritis, iridocyclitis, cycloplegia, retrobulbar neuritis 
and neuroretinitis. The latter generally clears but may occasionally end 
in optic atrophy. 

With the aid of the binocular ophthalmoscope, a mild but definite 
papilledema was demonstrated in the case described. The spinal fluid 
with its increased pressure and minimal cellular reaction indicated a 
serous meningitis. The visual acuity was undisturbed. 


J. E. LEBENSOHN. 


General Pathology 


GROWTH OF CORNEAL EPITHELIUM INTO THE ANTERIOR CHAMBER. J. 
Levine, Am. J. Ophth. 16: 796 (Sept.) 1933. 


The author describes the healing of corneal wounds, calling attention 
to the danger of the down-growth of corneal epithelium into the anterior 
chamber. He reports a case in which, following a preliminary iridec- 
tomy, cataract extraction was done without dissecting a conjunctival 
flap. A week later there was increased tension which miotics did not 
relieve, so that a trephining became necessary. This afforded only 
temporary relief and the eye had to be enucleated. Pathologic exami- 
nation revealed in the line of incision a plug of corneal epithelium which 
had grown down into the anterior chamber and lined the anterior sur- 
face of the iris. The author makes the following conclusions: 1. In 
operations for cataract extraction it is advisable to dissect a conjunctival 
flap with which to cover the section. 2. Penetrating wounds of the 
cornea, regardless of iris prolapse, should always be covered by a con- 
junctival flap. W. S. REEsE. 
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Hygiene, Sociology, Education and History 


Tue MErITs oF ANTONIO SCARPA IN THE FIELD OF OPHTHALMOLOGY. 
N. Scatinc1, Ann. di ottal. e clin. ocul. 61: 655 (Sept.) 1933. 


This is a most interesting and careful study of Scarpa’s ophthalmo- 
logic contributions. A famous general surgeon, Scarpa was inter- 
ested in, not only the surgery, but the anatomy and pathology of the 
eye, and his book, “Observations and Experiences Concerning the Prin- 
cipal Diseases of the Eye,” published in 1801, was the first modern 
Italian text on ophthalmology. Scalinci points out that Scarpa was not 
the first, as is often stated, to demonstrate the nasolacrimal duct, and 
that his ideas of the pathogenesis of dacryocystitis were erroneous, but 
that he did systematize knowledge of the diseases of the lacrimal pas- 
sages for the first time and that his work did much to introduce the use 
of lacrimal probes into modern practice. His “chiodo” was an ingenious 
instrument for compressing the wall of the sac while keeping the duct 
open after the lining had been treated with caustics. 

Neither was he the first to perform iridectomy, though he appears 
to have devised his operation independently. What he did was to obtain 
an iridodialysis by means of a needle passed behind the iris and pushing 
it forward at the root. He later realized the superiority of a more 
central iridectomy with scissors. He was deterred by the dangers of 
cataract extraction and upheld the merit of the old couching operation. 
He did, however, practice discission of capsular remains and even of 
the clear lens, with scissors, according to the technic of Maunoir. 

His pathologic contributions included observations on anterior staph- 
yloma and posterior staphyloma, which he was the first to describe, 
though he did not recognize the relation of this condition to myopia. 

Many other original observations on ocular diseases make up a 
body of work almost unbelievable in one who did so much in other fields 
of surgery and anatomy. A bibliography is given. 


S. R. GIrrorb. 


Injuries 


HEMORRHAGES BETWEEN THE POSTERIOR CAPSULE OF THE LENS AND 
THE ANTERIOR LIMITING MEMBRANE OF THE VITREOUS, AND 
FORMATION OF A RETROLENTICULAR SPACE: REPORT OF CASES. 
A. Busacca, Klin. Monatsbl. f. Augenh. 91: 58 (July) 1933. 


The author describes three cases of hemorrhages between the poste- 
rior capsule of the lens and the anterior limiting membrane of the 
vitreous, two of them occurring following injuries and the third follow- 
ing an operation after Lagrange’s method. The hemorrhages were 
small and sprang from the upper portion of the ciliary body. Sudden 
shifting of the lens, in Busacca’s opinion, occurred simultaneously as a 
consequence of swift escape of the aqueous humor, producing a minute 
separation of the lens from the vitreous. 

Berger’s retrolenticular space does not exist physiologically, accord- 
ing to Busacca, but only under abnormal conditions. Loose connections 
between the lens and the limiting membrane exist, and they are possibly 
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closer near the equator of the lens. Rupture of these connections will 
cause sudden dislocation of the lens, allowing the blood of a simultane- 
ous hemorrhage to void into this space by force of its weight and by 
capillary action. Hemorrhages occurring in the upper quadrant descend 
slowly between the two membranes, forming frequently a crescent with 
its convex margin downward. Absorption follows quickly as a result 
of an active change of fluid in this space, leaving a deposit of fibrin, 
pigment and, occasionally, crystals. The so-called optically vacant space 
behind the posterior capsule of the lens appears as a result of greater 
density of the adjacent, than of the more remote, portion of the vitre- 
ous. This space is not identical with Berger’s retrolenticular space (as 
has been claimed by Ergelet, Vogt and Koby), but pertains entirely to 
the vitreous. It is located behind the site of the hemorrhages, which, 
by their presence, lead to the pathologic formation of Berger’s retro- 
lenticular space. wt Geue 


Instruments 


A Hanp Stiit Lamp. N. B. Harman, Brit. J. Ophth. 17: 552 (Sept.) 
1933. 


The hand slit lamp is devised with the intent of securing an instru- 
ment that can be used as readily and as easily as an electric ophthalmo- 
scope. The lamp is fitted to the battery handle of an electric 
ophthalmoscope, or to some other suitable source of current. The lamp 
is held by the main tube, the battery handle, or adapter, hanging down. 
Adjustments of the instrument are of the fewest. Normally, the eye- 


piece alone is likely to require setting. W. Seneudieus. 


Lacrimal Apparatus 


SoME REMARKS ON A THOUSAND OPERATIONS OF DACRYOCYSTORHINOS- 
TOMY. GomeEz-MArQuEz, Ann. d’ocul. 170: 850, 1933. 


Ever since 1920, when Dupuy-Dutemps and Bourguet in France and 
Ohm in Germany first reported the operation of dacryocystorhinostomy, 
numerous oculists in all countries have practiced it and their reports 
have been most favorable. 

Gomez-Marquez first deals with anesthesia and illustrates the points 
for injection of the procaine hydrochloride. Hemostasis is next dealt 
with, and then trepanation. In this connection he states that this may 
be performed in a number of ways according to the individual operator’s 
choice. However, one performing the operation for the first time 
should choose instruments which will not frighten the patient, which 
he can work quickly with, and which will least danger the mucosa. 

It is necessary that the opening between the cavity of the sac and 
that of the nasal fossa should be well epithelialized. Without this, after 
a certain period the orifice will be found closed. 

Fight illustrations assist in following the technic of the operation. 


S. H. McKee. 
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Lens 


CoMPLETE DISCISSION OF THE CRYSTALLINE LENS. C. BERENS and 
O. SitcHeEvsKka, Am. J. Ophth. 16: 779 (Sept.) 1933. 


The authors speak of the importance of selecting the proper opera- 
tion for congenital and juvenile cataracts. They believe complete dis- 
cission is the best method, cite its advantages and disadvantages, and 
describe the preparation and technic of the operation. Results of experi- 
mental work and statistics of operations on the human lens are given 
with the following conclusion: “Complete discission of the crystalline 
lens has afforded good results in the treatment of congenital, juvenile, 
and traumatic cataracts and in high myopia. It would be unfortunate 
if, because of adverse criticism, this procedure were to be discarded 
without further trial. W. S. Reese. 


DIABETIC CATARACT IN THE INFANT. P. NostEcourt and P. Ducas, 
Presse méd. 41: 1513 (Oct. 4) 1933. 


Nobécourt and Ducas review the literature on the condition and 
report in brief one case of the ten which they have observed. A chart 
of the dietary and insulin regimen over a period of four and one-half 
years is discussed. Previous reports were made before the era-of the 
slit lamp and insulin; hence Nobécourt and Ducas believe that their 
report permits additions which are of unusual value. Before the use 
of insulin, operative results were very poor. Even under insulin therapy 
the prognosis as to the cataract is grave. However, since insulin has 
been in vogue more cases of the recovery of normal vision after treatment 
and operation have been reported. The production of cataract is slowed 
when the child has had insulin. 

The slit lamp has made possible a veritable biopsy of the lens. Thus, 
differentiation may be made from lenticular opacities due to other 
causes. The diabetic cataract is subcapsular, affecting both the anterior 
and posterior portions. 

The role of the endocrine glands is stressed. A lengthy bibliography 


is appended. L. L. Mayer. 


EXPERIMENTAL RESEARCHES ON LENS ANTIGEN THERAPY. A. BIFFIS 
and C. Quac.io, Ann. di ottal. e clin. ocul. 61: 642 (Sept.) 1933. 


Previous work on the antigenic properties of lens protein is reviewed, 
especially some recent work of Gomez-Marquez, who found that the use 
of an antigen prepared from senile cataractous lenses removed at opera- 
tion had a definite effect in promoting absorption of the lens after dis- 
cission. Biffis and Quaglio employed thirty-one rabbits, injecting sub- 
cutaneously antigens prepared from cataractous lenses and fresh beef 
lenses in various ways. After a course of such injections, discission was 
performed, or cataract was produced by Selenkowski’s method (injec- 
tion of from 2 to 5 per cent sodium chloride into the capsule of the 
lens). The same procedure was applied to the lens in control animals 
for each group. No difference was seen in the speed with which cortical 
matter was absorbed. The reaction from discission or intracapsular 
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injection was often more severe in the treated animals. Their work 
does not confirm the reports of Gomez-Marquez and his school. <A 


bibliography is given. S. R. Grrrorp. 


MEASUREMENT OF THE INTENSITY OF THE VISIBLE RADIATION OF 
THE GLAsSS-FURNACE AND ITs ALLEGED INFLUENCE IN THE 
FORMATION OF GLASSBLOWERS’ CaTARACT. A. VoctT, Klin. 
Monatsbl. f. Augenh. 91: 30 (July) 1933. 


Vogt refers to the spectral measurement of visible and ultraviolet 
rays by himself and Schlapfer at the glass-furnace (Klin. Monatsbl. 
f. Augenh. 84: 664 (May) 1930). These thermo-electric experiments 
proved that the visible and ultraviolet radiation of the glowing molten 
glass is very small in comparison with the infra-red. The results of 
their recent photometric reasearch support the earlier results and show 
that the visible light emanating from glowing glass is very weak in 
comparison with daylight. The radiation from the glass-furnace consists 
almost entirely of infra-red rays, which penetrate and may lead to 
cataract as a result of absorption by the lens, which possesses no cir- 
culation. The protective and cooling parts of the eye, however, such 
as the lids, the lacrimal fluid in the conjunctival sac and the iris, escape 
lesions. Signs of thermal irritation of the iris and ciliary body could 
never be discovered with the slit lamp during or immediately after 
work at the furnace. Furthermore, many men who have worked at a 
glass-furnace for decades have clear lenses. Prompted by these experi- 
ments and observations, the author concludes that the development 
of cataract in glass-workers depends on various other physical condi- 


tions, especially predisposition. wt. Seda. 


INTRACAPSULAR EXTRACTION OF THE LENs. Y. K. WaARSHAWSKY 
and M. G. Rasrnowitscu, Sovet. vestnik oftal. 3: 201, 1933. 


In the years from 1930 to 1932 the authors attempted intracapsular 
extraction of cataract in 377 patients. In 263 of the patients, or in 
69.7 per cent, the operation was successful; in the others, the capsule 
was opened during the operation and an extracapsular extraction was 
performed. In 216 patients in whom the pupil could not be dilated to 
the maximum before the operation a combined extraction was the pro- 
cedure. 

They use a pledget of cotton soaked in a solution of cocaine with 
epinephrine hydrochloride under the upper lid for the maximal dilata- 
tion of the pupil (which they consider very important), also for anes- 
thesia half an hour before the operation. A bridle suture is put on the 
superior rectus. The upper lid is held with a suture and the lower one 
by the assistant’s fingers. A corneal suture is applied before the incision 
with Graefe’s knife. Physostigmine is used to prevent prolapse of the 
iris. At the first dressing and later atropine is used sparingly. A 
dressing is applied only to the eye operated on. In ten patients the 
appearance of vitreous in the anterior chamber was controlled by inject- 
ing air into the anterior chamber, which pressed on the iris and pushed 
the vitreous backward. Prolapse of the vitreous occurred the first year 
in 7.4 per cent, while in the last year with improvement of the 
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technic it occurred in only 4.3 per cent, the incidence being the same as 
in the extracapsular extractions. 

The advantage of the intracapsular extraction is seen by the authors 
in the infrequency of iritis following the operation, the absence of secon- 
dary cataracts and the better visual acuity. This method is most favor- 
able in cases of immature cataracts, in those with high myopia and in 
those of complicated cataracts. The vitreous prolapse in cases of high 
myopia is about the same as with extracapsular extraction. 


O. SITCHEVSKA. 


MopIFICATION OF THE CORNEAL SUTURE IN CATARACT EXTRACTION. 
M. G. RaBINowITscH, Sovet. vestnik oftal. 3: 373, 1933. 


Rabinowitsch modifies the conjunctival flap of Kuhnt and Pfluger by 
putting a suture through the cornea at the limbus at 2 and 1 o'clock. 
The conjunctiva is then separated and undermined at the limbus. The 
corneal suture is pulled through the episclera and the edge of the con- 
junctival flap loosely. As soon as the lens is extracted the corneal suture 
is tied first, the wound is inspected and only then is it covered by the 
conjunctival flap. Two illustrative drawings are given. © 

Rabinowitsch believes that this method allows the operator to see 
whether the edges of the wound adhere properly without fear of the flap 
being incarcerated in the wound. It also prevents the prolapse of the 
vitreous. The removal of the corneal suture on the eighth day presents 
no danger of reopening of the wound. The corneal suture has been 


used successfully by him for several months. O. Strcuevsra 


Lids 


SPASM OF THE ORBICULARIS IN THE PATHOGENESIS OF SOME CLINICAL 
ForRMS OF ENTROPION AND Ectropion. T. BARDKENZELLU, Lettura 
oftal. 10: 365 (Aug.) 1933 


Total blepharospasm, in itself and alone, does not determine any 
permanent alteration in the position of the lid margins. The essential 
factor is an organic change in the skin or the conjunctiva. 

Changes in the elasticity and tonicity of the skin do not determine 
alone any changes in the position of the lid margins. Organic changes 
in the marginal fasciculi of the orbicularis must be present. Non- 
cicatricial changes in the conjunctiva cannot alone have any paramount 
influence. 

Muscular spasm limited to the marginal fasciculi of Riolan and 
Horner, followed by hypertrophy of these same bundles, even though 
the rest of the orbicularis remains normal, may alone determine a defect 
in the position of the palpebral margins (entropion). 

On the contrary, atony and consequent atrophy of the marginal 
muscle bundles, when the peripheral fibers are hypertonic or even normal, 
can be the cause of an ectropion. 

These events are favored (and at times even determined), on one 
hand, by hypotonic skin or atrophic conjunctiva (entropion) and, on 
the other hand, by shrunken skin or hypertrophic conjunctiva (ectropion). 


V. R. SyRAcUSE. 
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HEMORRHAGE IN THE EyYELiIps CAUSED BY EXERTION. Esau, Klin. 
Wehnschr. 12: 1375 (Sept. 2) 1933. 


The usual ways in which hemorrhage of the lids occurs are reviewed 
by the author. The case reported is that of a man, 30 years old, who had 
been injured while horseback riding. As a result of this injury difficulty 
was encountered in producing and maintaining the urinary stream. 
While under care in the hospital, the patient was found one morning with 
the upper lids so swollen that he was unable to see. The edema was 
accompanied by hemorrhage. The patient stated that the condition had 
occurred following an attempt at urination without result. The condi- 
tion subsided in twelve days. The explanation is as follows: The 
increase in the pressure of the internal carotid artery embarrasses the 
flow of the carotid venus plexus which in turn causes an unusual 
increased pressure in the ophthalmic vein. The author remarks the fact 
that there was no subconjunctival bleeding. 7 t Maven 


Neurology 


CEREBRAL PSEUDOTUMORS OR CHRONIC ARACHNOIDITIS. G. G. 
MarsHALL, Am. J. Ophth. 16: 799 (Sept.) 1933. 


The author points out the importance of recognizing the condition 
and operating in cases of chronic arachnoiditis. The condition very 
closely simulates brain tumor. The etiology, general symptoms and 
pathology of chronic arachnoiditis are reviewed. Under the heading 
of diagnosis he mentions fleeting symptoms, long remissions and marked 
choking of the disks as pointing to arachnoiditis. The visual fields are 
not cut off sharply as in hypophyseal tumor but only a moderate con- 
centric contraction occurs. A negative roentgenogram of the skull and 
a negative Wassermann reaction also support the suspicion of arach- 
noiditis. Three cases are reported illustrating the difficulties of diag- 
nosis. The author concludes that “prompt recognition of and operation 
in cases of chronic arachnoiditis, may save the vision and restore to 
health patients otherwise doomed to blindness and invalidism.” 


W. S. REESE. 


OcuLaR MANIFESTATIONS OF DISTURBANCES OF THE POSTERIOR 
CERVICAL SYMPATHETIC. H. VIALLEFONT, Arch. d’opht. 50: 630 
(Sept.) 1933. 


Viallefont briefly calls attention to ocular symptoms which can 
sometimes be explained by disturbances of the posterior cervical 
sympathetic. He believes that the possibilities for thus explaining 
certain little understood ocular symptoms are great, and that this con- 
dition is too little known. The symptoms presented are headache, 
vertigo, tinnitus, pain in the eyes and ears, vasomotor reactions in the 
face, pharyngeal and laryngeal paresthesias, and disturbances of swal- 
lowing and speaking. Roentgen examination often reveals an arthritis 
of the cervical vertebrae which may result in an involvement of the 
posterior cervical sympathetic. The author classifies the ocular symptoms 
into sensorial, sensitive, trophic and motor, and briefly discusses each 


oT E 
ao S. B. Martow. 
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THE CHIASMAL SYNDROME AND DISTURBANCES OF THE SELLAR REGION. 
A. Santonastaso, Ann. di ottal. e clin. ocul. 61: 689 (Sept.) 1933. 


Santonastaso reports a:case which was unusual in the absence of 
roentgenographic evidence and of symptoms of glandular imbalance. 
The chief symptoms were loss of vision and headache. Vision improved 
slightly under x-ray therapy and remained stationary for some time at 


1/10 in each eye. S. R. Grrrorp. 


OPHTHALMOSCOPIC SYNDROME OF FOSTER KENNEDY WITH TUMOR OF 
THE FRONTAL Lope. A. M. FIAMBERTI, Riv. oto-neuro-oftal. 
10: 514 (Sept.-Oct.) 1933. 


Fiamberti calls attention to a question of particular interest to neu- 
rologists and oculists, that is, the ophthalmoscopic findings in tumor 
of the frontal lobe and the frequency of definite signs to which Kennedy 
has attributed special diagnostic importance, namely, retrobulbar 
neuritis, central scotoma, final atrophy on the side of the tumor and, 
on the opposite side, papilledema. 

After a discussion of this syndrome and of its pathogenesis 
Fiamberti presents five personal cases of tumor of the frontal lobe, 
verified at autopsy. In these the signs of Kennedy were absent. 

On the basis of these findings and those recorded in the literature, 
he arrives at the conclusion that one must deny this syndrome any 


characteristic value. V. R. Svmacuse 


OPHTHALMO-ENCEPHALOMYELITIS. Report oF S1x Cases. J. W. G. 
TER BraAK and A. vAN HERWAARDEN, Klin. Monatsbl. f. Augenh. 
91: 316 (Sept.) 1933. 


The authors give a synopsis and differential diagnosis of multiple 
sclerosis, acute ataxia, neuromyélite optique, encephalomyelitis dissem- 
inata and allied diseases. They report six cases, two of girls, aged 21 
and 17, respectively, and four of men, ranging in age between 18 and 
46. All of them present a pathologic picture which the authors term 
“ophthalmo-encephalo-myelitis,” based on the neurologic and ophthalmo- 
logic findings. The grouping and course of the neurologic symptoms 
resembled those of encephalomyelitis disseminata, or subacute multiple 
sclerosis ; exact separation of these two diseases was impossible. Three 
forms of ophthalmologic symptoms were observed: (a) perivascular 
changes, (b) predominatingly diffused retinitic changes and (c) choroid- 
itic changes. These three forms presented an unusual and insufficiently 
precise type which offered no distinct base for an exact etiology. Sev- 
eral features speaking for a causal connection between the two neuro- 
logic groups were pointed out. The authors think that the virus of 
multiple sclerosis may produce some kind of an inflammatory reaction 
in organs other than the central nervous system, without, however, pro- 
ducing any but rare and minor clinical symptoms. Degeneration of the 
myelin with proliferation of the glia, on the other hand, occurs only in 
the central nervous system, probably as a secondary reaction; this proc- 
ess would explain the frequency of the neurologic symptoms. 


i Rs STOLL. 
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VEGETATIVE NEUROSIS AND THE Eye. Report oF Cases. C. Baur, 
Klin. Monatsbl. f. Augenh. 91: 371 (Sept.) 1933. 


Close functional connections exist between the eye and the vegetative 
nervous system. These connections are more evident clinically than 
anatomically, as for instance in acute glaucoma. They are evident in a 
more chronic form, but also in the shape of acute attacks, as hypertony 
of the external muscles of the eye in certain types of heterophoria. The 
chief symptoms of this vegetative neurosis are pain in the forehead, 
temples and bridge of the nose. The pain frequently extends into the 
occiput, never ceases entirely and seems to be most acute on awakening. 
Pain may occur in the neck and between the scapulae ; the spasmodic pain 
extending from the spine to the epigastrium during the night may be 
mistaken for cramps in the stomach. Accessory symptoms are photo- 
phobia, tinnitus and vertigo, pain in the orbit, olfactory or acoustic 
hypersensitiveness and hypersensitiveness on looking at moving objects 
or kinematographic demonstrations and when riding on trains. These 
symptoms may be mistaken for migraine. The refraction is normal in 
most of these cases. |Esophorias are more frequently the disturbing 
factor than exophorias, but most frequent are irregularities of the ver- 
tical motors. Dysfunction of the ciliary muscle may produce a neurosis 
of the vegetative nervous system. Good results in asthenopic conditions 
have followed stimulation with pilocarpine. No explanation could be 
given why youthful patients with severe heterophoria show myopia 
skiascopically, whereas emmetropia or even hypermetropia becomes evi- 
dent after correction with prisms. 

It is uncertain whether these neuroses of the vegetative nervous 
system are due to direct nervous transmission or to vasomotor influ- 
ences or indirectly to endocrine dysfunction. Five typical cases are 
reported. Bahr concludes that vegetative neuroses are typical and 
rather frequent conditions caused by heterophoria. The ocular origin 
of this well defined complex of symptoms is not immediately recognized. 
It is found in healthy persons, who, however, show inferiority of the 
vegetative nervous system. Physical disorders usually prompt the patient 
to consult the general practitioner or other specialists rather than the 
oculist. Vegetative neurosis may be cured by proper prism correction 
with or without combination. K. L. Srorz. 


INVOLVEMENT OF THE EYES IN EPIDEMIC CEREBROSPINAL MENINGITIS. 
C. Z. KoTLIAREWSKAYA, Sovet. vestnik oftal. 3: 294, 1933. 


The author observed seventy-five children suffering from cerebro- 
spinal meningitis in the university pediatric clinic of Kharkoff. The 
age varied from infancy to eleven years, the number of infants being 
about half that of all the patients. She divided the ocular complications 
into three groups—exogenous, endogenous and of central origin. To 
the first group belonged six cases of conjunctivitis and one of bilateral 
keratitis. Of endogenous origin were two cases of metastatic ophthalmia 
and one of uveitis. To the third group belonged optic neuritis in two 
patients, paralysis of the ocular muscles in ten, anisocoria in three, 
reflectory immobility of the pupil in eleven, nystagmus in four and 
blindness with normal fundi in thirteen. She believes the blind- 
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ness with normal ophthalmoscopic findings to be due to basal 
changes or changes of central origin, with descending atrophy following 
later on. Anisocoria, ptosis and strabismus were transitory and disap- 
peared after lumbar puncture and the refilling of the spinal canal. 


O. SITCHEVSKA. 
Operations 


THE RECESSION OPERATION FOR STRABISMUS. R. J. Curpy, Am. J. 


Ophth. 16: 890 (Oct.) 1933. 


The author refers to a method of recession that he described in 1916. 
He makes a horizontal incision in the conjunctiva. The receded tendon 
is then attached to the sclera by the same suture that closes the con- 
junctiva. He warns against receding the muscle as far back as the 
equator. Advancement should be used to insure the full effect of the 
recession. If more than this effect is attempted by advancement, 
the sutures will be under tension. Reference is made to the advantages 
of the horizontal conjunctival incision. WS Been 


SURGERY TO IMPROVE UNFAVORABLE RESULTS AFTER EXTRACTIONS OF 
Cataracts. L. von Brasxovics, Klin. Monatsbl. f. Augenh. 91: 
145 (Aug.) 1933. 


The author describes in detail his Zikatrisektomie, a surgical method 
for improving certain types of unfavorable results of extractions of 
cataracts. He has used it with success since 1909 in twenty-eight eyes 
with postoperative or traumatic secondary cataracts, ectatic scars and 
incarceration of the pillars of the iris. Most of the eyes promised little 
hope, owing to secondary glaucoma and other complications. 

Akinesia, retrobulbar injection, formation of a de Faure-Pfliger 
conjunctival flap, insertion of a guide suture and two fine catgut sutures 
and fixation of the nasal conjunctiva precede the operation. It consists 
of five steps: 


1. Section at the temporal portion of the cornea, if possible, periph- 
eral from the ectatic scar, which is removed with the iris scissors after- 
ward. 

2. A horizontal incision in the iris with the iris scissors, whenever 
one or both pillars are still incarcerated. The cut may be laid through 
the secondary cataract, if it is thin, or if it has been already pierced 
by the branch of the scissors, or if the vitreous chamber was opened 
during the first operation. 


3. Zonulotomy, in case the secondary cataract is still pulling on the 
ciliary body. This is done with Kuhnt’s discission knife along the edge 
of the wound. 

4. Severance of synechiae with the spatula used for cyclodialysis, 
if removal of the secondary cataract is desirable. Very thick synechiae 
are separated with the iris scissors, or Schnaudigel’s punch. 

5. Extraction of the secondary cataract with Horvath’s forceps. 
Should this be impossible, the secondary cataract is tightened with the 
forceps and incised horizontally below it with Noyes’ scissors. 
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The results were cessation of cyclitis and hypertony, clearing up of 
opacities of the vitreous and better vision after obtaining a central visual 
hole; sympathetic ophthalmia and enucleation may be avoided in some 


cases. K. i. Syoes. 
Pharmacology 


Tue RESORPTION OF OPHTHALMIC OINTMENT: Part III. M. Kien, 
Arch. f. Ophth. 131: 25 (Oct.) 1933. 


In the previous communications the rule was established that the 
resorption of water-soluble substances from ophthalmic ointments is 
better if the fatty substance is emulsified in water than if the water 
droplets are surrounded by coats of the fatty constituent. This rule was 
found to apply also to the resorption of homatropine, pilocarpine and 
physostigmine. Emulsions of fat in water were difficult to make and 
spoiled easily. Klein experimented with a new emulsifying agent which 
gave stable emulsions of petrolatum in water. Homatropine ointment 
prepared with the new emulsifying agent proved impracticable because 
of marked photophobia which hindered retinoscopy. Physostigmine and 
pilocarpine ointments thus prepared were found satisfactory. The 
formula of such an ointment was, for instance: Petrolatum and paraffin 
oil, equal parts, 3.5 Gm.; emulsifying agent, 1 Gm., and pilocarpine 
hydrochloride (1: 1,000), 2 Gm. P. C. KRonFep. 


The Pupil 


CONTRIBUTION TO THE PHYSIOLOGY AND PATHOLOGY OF THE PUPIL. 
KINEMATOGRAPHIC MEASURING OF THE PUPIL AND REGISTRATION 
OF THE MOTION OF THE IRIs. H. MAcHEMER, Klin. Monatsbl. f. 
Augenh. 91: 302 (Sept.) 1933. 


Attempts to use photography for exact measurements of the pupil 
were first made by Bellarminoff in 1885 and by DuBois Reymond in 
1888. Those of Gradle, Eisendraht, Ackermann and Loewenstein fol- 
lowed in recent years the fundamental research undertaken in this mat- 
ter by K. Weiler in 1905 and 1910. Machemer describes in detail a 
new instrument for measuring the pupil and for registering the move- 
ment of the iris by the photographic and kinematographic methods. 
Eight to ninety well defined and exact film pictures of one or both 
pupils may be taken in a second. A special apparatus is used to enlarge 
and measure these pictures. The errors are as low as 0.015 mm. and 
0.01 second. Analysis of the motion of the iris is possible under almost 
physiologic conditions ; for instance, analysis may be made of the direct 
and consensual reaction to light during the illuminated and the not illumi- 
nated phase, of the reaction to convergence, of hippus, and also of the 
influence of other stimuli on the pupil. K.'L. Srott. 


Physiology 
OBSERVATIONS ON THE RETINAL ACTION POTENTIAL WITH ESPECIAL 
REFERENCE TO THE RESPONSE TO INTERMITTENT STIMULATION. 
R. S. Creep and RaGnar Granit, J. Physiol. 78: 418, 1933. 
The retinal action potential of a series of decerebrated cats was 


recorded according to the method of Granit (J. Physiol. 77: 207, 1933). 
The authors’ summary follows: 
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“1. The action potential of the dark-adapted retina of the decere- 
brate cat has been recorded from the eye in situ with the aid of valve 
amplification and a string galvanometer. 


“2. The area and the intensity of the illumination of the object used 
as stimulus affect both the latent period preceding the development of 
action potential and the height and steepness of the b-wave. 


“3. The latent period for the shortest flashes (4 o) is the same as 
that for prolonged stimulation, although the amount of potential which 
is developed may be less. Shorter flashes could not be obtained with 
our apparatus. It is probable that with them some lengthening of the 
latent period would be found, but the effect cannot be comparable with 
that of diminished area or intensity. 


“4, With intermittent stimulation at slow rates, there are ripples in 
the course of retinal action potential. If a large b-wave is present, the 
rhythm of the stimulus may not appear in the tracing until several 
flashes have been delivered. Thereafter the amplitude of the oscillations 
and their latent period remain constant during a period of at least 5 sec., 
but the latent period is usually much longer than that following the 
commencement of steady stimulation. With weak stimuli the ripples 
may be larger and may rise more steeply than the initial b-wave of an 
otherwise similar steady stimulus. 


“5. Above a certain frequency of alternation, the ripples disappear. 
Control experiments show that the ‘fusion frequency’ is not affected 
by the properties of the recording apparatus. 


“6. The fusion frequency varies directly as log brightness and log 
area of the stimulus over at least a hundredfold range. Variations in 
brightness usually have more effect than variations in area. The product 
of fusion frequency and latent period of ripples is always found to be 
approximately constant. The duration of the flash at the fusion point is 
about 44 p. c. of this latent period. 


“7. The retinal process chiefly responsible for the ripples is the 
component P II (Granit, 1933) of the retinal action potential. P III 
probably interacts with P II and may, in so doing, affect the fusion 
frequency. 

“8. With rapidly intermittent stimulation, the smooth curve of action 
potential approximates closely to that given by a steady stimulus of half 
the intensity. The initial b-wave of the former, however, often occurs 
after a longer latent period than that of the latter. This is especially 
true with intense stimuli. 


a Ste delivered shortly before the end of the normal latent 
period following a preceding flash may greatly delay the expected move- 


ments of the string. Once the delay is over, the effect of the second 
flash summates with that of the first. 


“10. In the discussion, the various lengthenings of the latent period 
which have been found in repetitive stimulation are attributed to the 
inhibitory influence of the negative component P III on the positive 
component P II. Evidence of temporal and areal summation of effects 
is also presented. 
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“11. Piper’s views are briefly discussed, and the impossibility of 
predicting the results of intermittent stimulation from a study of single 
flashes and momentary interruption of steady illumination is emphasized. 


“12. The resemblance is pointed out between findings obtained by the 
study of retinal action potentials and the sensory phenomena of flicker 


and fusion. F. H. ADLER. 


THE REDUCING Property oF AQuEoUS Humor. H. K. Mutter, Nature 
132: 280 (Aug. 19) 1933. 


The aqueous humor in which the protein has been deactivated by 
heating unites with approximately an equal amount of five hundredth- 
normal iodine. The reducing property of the vitreous is but one-tenth 
as much. Since normal aqueous contains no sulphydril compounds, this 
capacity of reduction probably measures the vitamin C content. 

In rabbits, after the removal of the lens, the reducing capacity of 
the aqueous is markedly impaired. Accordingly, the vitamin C of the 
aqueous would seem to arise from the metabolism of the lens. The 
lens therefore either secretes vitamin C or affects some component of 
the aqueous already present. Within four hours after the oral adminis- 
tration of naphthalene in doses sufficient to produce cataract, the capacity 
of the aqueous to reduce iodine disappears. The aqueous in natural 


bovine cataract shows a similar finding. J. E. Lesensoun 


THE COOPERATION OF THE MUSCLES OF THE IRIs. C. Beunr, Arch. f. 
Ophth. 130: 411 (Sept.) 1933. 


A girl, 16 years of age, showed, after a perforating injury sustained 
in early childhood, a small corneal scar and a hole in the iris but no 
visible lens opacities. The defect in the iris was located slightly periph- 
erally to the sphincter region and involved all the layers of the iris. Its 
shape was almost circular under normal conditions. The author studied 
its changes as they occurred during the reactions of the pupil and under 
the influence of drugs. Those changes were interpreted according to 
the following considerations: If, during the course of any motor reac- 
tion, the hole maintained its circular shape, the sphincter and dilator 
were thought to act harmoniously (equivalent contraction of one and 
relaxation of the other). If the hole assumed oval shape with the 











Action of 
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Reaction Sphincter Dilator 
Reaction to: Tight. ....0 20660 .«:'s Active contraction........... Active relaxation 
Reaction to accommodation...... Active contraction........... Passive 
Psychic, sensory dilation........ At first relaxation.......... Later also active contraction 
Homatropine and atropine....... PA orn 54 5'6'4h.0'00's' eye's Unaffected 
CR ence ia bcos w et aus Somewhat restrained........ Stimulation 
Cocaine plus glaucosan.......... Same as with cocaine....... Stronger stimulation 
PRPROUIIIINE a 66 6s cicc ee keon ae ee . Unaltered 





longer diameter lying radially, the conclusion seemed justified that the 
sphincter had acted without active relaxation, or against the resistance 
of the dilator. An oval shape of the hole with the shorter diameter 
lying in the radius of the iris was interpreted as the effect of relaxation 
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of the dilator without any change of the tone of the sphincter. During 
the reaction to light the hole hardly changed its circular shape. The 
underlying motor process, therefore, was a well balanced contraction of 
the sphincter with active relaxation of the dilator. The accompanying 
table contains the author’s observations during the various motor actions 
of the pupil. The restraining but not paralyzing effect of cocaine on 
the sphincter is a new observation which was not brought out by the 
in vitro experiments of Poos. The well balanced cooperation between 
sphincter and dilator during the reaction to light suggests the action 
of nerve elements in the pupillary pathway which take the place of a 
supranuclear center (most likely the intermediate neurons in front of 
the third nerve nucleus). The processes which take place in this supra- 
nuclear center may account for the long period of latency in the reac- 


tion to light. P. C. KRonFeELp. 


Refraction and Accommodation 


ConTROL oF ScHoot Myopia, ARrNotp Sorssy, Brit. M. J. 2: 730 


(Oct. 21) 1933. 


Sorsby uses the term “school myopia” for myopia which makes its 
appearance during school life (generally at about the age of 11) and 
progresses steadily for a few years. Attempts to control it have been 
along the lines laid down by Hermann Cohn in 1867, namely, good 
illumination to prevent excessive accommodation and convergence, 
specially constructed desks and benches to prevent stooping over work 
(which, it has been thought, produces congestion of the eyes, with 
raised intra-ocular tension), and the replacement of Gothic script by 
well printed books. General hygienic measures were also stressed. 

After fifty years of attempted control of myopia, it is not banished, 
and one cannot state definitely that it is even less frequent, as is evi- 
denced from comparative statistics collected by Heinonen in Finland 
and by Holm in Denmark. (The problem of controlling “school myopia” 
by eliminating excessive close work is distinct from that of establishing 
classes for children with progressive myopia, which were recently 
described by Harman, and which are intended for children handi- 
capped by defective vision.) 

Sorsby points out that the eye of the new-born is 16 mm. long 
and that there is hyperopia of 2 or 3 diopters. By the age of 8 years 
the eye is 24 mm. long and is nearly emmetropic. Hence, the elongation 
of the eye by 8 mm. should be accompanied by vast changes in refraction 
—probably between 30 and 40 diopters. This, of course, is hardly the 
case, so that changes of no mean order must occur in the cornea and 
lens if, in spite of its elongation, no radical change occurs in the refract- 
ing power of the eye. Dunstan, classifying early hyperopes during the 
school period, reported that the condition showed an increase in 5 per 
cent, remained stationary in 70 per cent and underwent reduction in 25 
per cent, while Sorsby mentions that among myopes the condition is 
stationary in 35 per cent and shows slight progression in 15 per cent and 
marked progression in 50 per cent. Also, in emmetropic adults, Tron 
reported that the refraction of the cornea varied between 37 and 48.14 
diopters, the lens between 20.19 and 34.09 diopters, and the eye as a 
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whole between 57.47 and 72.1 diopters, while the axial length of the 
eve varied between 20.46 and 25.46 mm. 

' The question arises whether similarly wide variations are to be 
found in the growing eye and what changes take place in the component 
parts during growth. There must be some correlation in these changes 
if an increase of 8 mm. in axial length is not to lead to high myopia in 
every case. The problem of the growing eye resolves itself into: 1. 
What is the value of each of the components of the total refraction 
at birth, and do they show the same wide variations seen in the adult? 
2. What changes occur in each of these components during the growth 
of the eye? 3. What mechanism correlates these changes so that the 
total refraction remains relatively undisturbed ? 

If it is assumed that the eye ceases to grow by the age of 8 years, 
the solution of these problems hardly explains myopia, for myopia 
begins to manifest itself after this period. According to such a view, 
myopia is an uncontrolled continuation of the process of growth, and 
until the contrary is definitely known one is hardly justified in the 
assumption that the aberration is confined to the axial length. 

Moreover, changes of the fundus are the exception rather than 
the rule in myopia under 3 diopters, and there is also the contention 
that the more marked crescents and staphylomas at the posterior pole 
are congenital defects (von Szilly). 

After a discussion of the variability curves of refraction (which 
does not lend itself to abstracting) Sorsby concludes by saying that, 
while it may be argued that myopia is either a physiologic variant or 
a pathologic process, it is premature to assume an attitude of fatalism, 
and that many problems relative to the various components of refraction 
must be solved before one utterly condemns present day methods which 
have for their purpose the treatment of either low or advanced myopia. 


W. F. DuGGAn. 


Retina and Optic Nerve 


ANGIOID STREAKS OF THE Funpbus Ocutr. T. WasseNnaAar, Am. J. 


Ophth. 16: 759 (Sept.) 1933. 


Two cases of angioid streaks of the retina are reported, the patients 
being distant relatives. The author gives the salient features of angioid 
streaks and discusses the different theories. He concludes that owing to 
an anomaly of development abnormal vessels find their way between 
the two blades of the embryologic eye, thus explaining these streaks. 
These vessels may not always be visible ophthalmoscopically. The pig- 
ment epithelium on which they lie may, as a result of periarteritis or 
periphlebitis, or perhaps because these vessels act as foreign bodies, 
affect the visibility of these streaks. WS Bene 


Tue ConpITIONS WHICH OPERATIVE INTERVENTION Must FuLFIL 
IN DETACHMENT OF THE RetiInA. H. Copprz, Arch. d’opht. 50: 
593 (Sept.) 1933. 


Coppez believes that by reviewing all the methods proposed, some 
of which have not yet stood the test of time, and by carefully analyzing 
the results with special reference to the failures the criteria by which 
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any operative treatment for detachment of the retina must be 
judged can be established. He briefly discusses nine criteria. 

The first is: The operative procedure must be easy and must 
be available to most practitioners. He believes that diathermy fulfils 
this condition best, especially when the doses are regulated by a 
pyrometric electrode. The second condition to be met is that the opera- 
tion must be applicable to the largest possible number of detachments. 
The chemical and diathermic procedures, he points out, are useful in 
a much larger number of cases than Gonin’s method. Third, the 
choroiditis set up must always be of the same degree. Only the 
pyrometric electrode fulfils this requisite. Fourth, the operation should 
involve mainly, if not entirely, the choroid alone. Although Guist does 
not think that diathermy meets this condition, Coppez is of the opposite 
opinion. A fifth consideration is that the operation must close or at 
least exclude the tear. At present Gonin’s operation remains the best 
method in suitable cases, but in all others diathermy is the most advan- 
tageous. The sixth condition is the desirability, but not indispensability, 
of putting the retina and the choroid in contact before operation. The 
seventh is that the subretinal fluid must escape during or at the end 
of the operation and that it must continue to escape for several days 
after the operation. The eighth point is that the operation should be 
not only curative but also preventive. The ninth and last consideration 
is that it must be possible to perform the operation and repeat it in a 
short time. Coppez believes that these conditions are all best fulfilled 
by diathermy under pyrometric control. S. B. Martow. 


UsE OF THE PYROMETRIC ELECTRODE IN THE TREATMENT OF DETACH- 
MENT OF THE Retina. L. Coppez, Arch. d’opht. 50: 598 (Sept. ) 
1933. 


Up to the present it has been customary to measure the amount of 
current used in diathermocoagulation. This measurement is, however, 
only a relative one and quite inaccurate. In simple scleral diathermo- 
coagulation (Larsson and Weve) the brown parchment-like appearance 
of the sclera is used in judging the dose. The irregular results of this 
method due to lack of control led to diathermic puncture (Meller, Safar, 
Weve). Although the latter procedure is easier to control, collapse 
of the globe and retinal necrosis from sparks have proved handicaps. 
Surface diathermocoagulation would be much superior if a method of 
control could be devised. Coppez reviews the factors which may lead 
to variations in the results from the use of the high frequency current. 
He also points out that the amount of heat produced cannot be measured 
on the milliamperemeter. He has therefore devised a pyrometric 
electrode which measures the amount of heat produced at the site of 
application. This has been possible by incorporation of a thermo-electric 
couple in the electrode. The principles involved in the construction 
of a reliable electrode are discussed. The operative technic including 
a brief summary of the essential preoperative observations is described. 
Under local anesthesia the sclera is exposed in the area of the tear 
and the tear mapped on it in india ink. The electrode is first tried 
on a spot close to the tear to determine its proper‘ functioning. The 
area of the tear is then surrounded by a zone of coagulation at a 
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temperature of 80 C. Then two rows of applications are made at 
some distance from the site of the tear for security. Following this 
in one or more coagulated areas small pieces of sclera are removed 
with a 2.5 mm. trephine. These holes are then carefully punctured 
with a needle to allow the escape of the subretinal fluid. The conjunctiva 
is then sutured, after uniting a muscle if one has been divided. The 
postoperative care is similar to- that followed in other operative 
procedures. The ophthalmoscopic appearance after six weeks is that 
of white areas containing some pigment of exactly the same size 
and density as the areas where the coagulations were done. 


S. B. MarRLow. 


SUTURES IN THE TREATMENT OF DETACHMENT OF THE RETINA. R. 
RUBBRECHT, Arch. d’opht. 50: 608 (Sept.) 1933. 


In Rubbrecht’s opinion there are three primary principles under- 
lying the surgical treatment of detachment of the retina: 1. An 
inflammation must be produced in which proliferation is the predominat- 
ing element and exudation is minimized. 2. The dose or control must 
be such as to produce the desired result without leading to a too exten- 
sive alteration of choroid and retina. 3. The retina and the choroid 
must be fixed at the time the irritation is produced. A fourth condition 
might be ease of execution. He believes that mechanical irritation best 
iulfils these conditions and has resorted to the use of sutures. He 
reports briefly some experiments performed on rabbits with silk sutures 
and presents photographs showing the inflammatory reaction to which 
the sutures gave rise. After being convinced that sutures did not 
produce harmful reactions in rabbits and in two cases in which the vision 
had been lost by old detachments, he applied this method to two recent 
cases with success. In the first case, in which there was a large disinser- 
tion in an only eye, two sutures were passed through the sclera 15 
mm. behind the limbus in a meridional direction and brought out 
% mm. from the limbus. The two sutures were 6 mm. apart. They 
were carried through the conjunctiva and removed at the end of two 
days. In the second case there was a large ballooned detachment in 
the upper nasal quadrant. The meridians between which the detach- 
ment was situated were determined, and two sutures, one 10 mm. 
and one 14 mm. behind the limbus, were passed across these to include 
the detachment. Complete reattachment took place. Rubbrecht is 
caretul to state that while these two cases are quite demonstrative much 
more work must be done before the place of sutures in the treatment 
ot detachment of the retina can be determined. S. RB. Mantow. 


Tue ROLE oF PoLypeptipes in ALBUMINURIC Retinitis. H. VILcarp, 
C. DeyEAN and M. Cazats, Arch. Soc. d. sc. méd. et biol. de 
Montpellier 14: 86, 1933. 


In a study of nine cases of albuminuric retinitis the polypeptide 
index appeared to be the most reliable guide to the prognosis. Normally 
the polypeptides in the blood amount to but 2 mg. per hundred cubic 
centimeters, but pathologically they may reach to 20 mg. or more. In 
he cases in which the polypeptides were below 6 mg., the evolution of 
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the disease was usually benign, while in the six cases in which they were 
above that amount the course was stormy and in three cases rapidly 
fatal. It is suggested that this test be used also in differentiating 
albuminuric retinitis from conditions simulating it. 


J. E. LEBENSOHN. 


RETINAL ARTERIAL DIASTOLIC PRESSURE IN BRAIN TUMOR AND SEROUS 
MeninciTIs. F. SpINeELLi, Riv. oto-neuro-oftal. 10:89 (Jan.- 
Feb.) 1933. 


The differential diagnosis between brain tumor and the cranial hyper- 
tension of serous meningitis must often be made with some anxiety. 
Among the elements in this decision Spinelli studies the curve of the 
retinal arterial diastolic pressure after lumbar puncture. The most 
remarkable phase of this curve is the descending phase. While the 
ascending phase and a period of stability behave alike in both condi- 
tions, the descending phase shows the retinal arterial diastolic pressure, 
in cases of brain tumor, to be elevated before lumbar puncture, whereas 
cases of serous meningitis show normal values or thereabouts. 


V. R. SyRACUSE. 


TEMPORAL ATROPHY OF THE Optic NERVE IN DISEASES IN THE AREA 
OF THE CutAsM. K. VocELsANnG, Klin. Monatsbl. f. Augenh. 90: 
494 (April) 1933. 


Riegel and Vogelsang recently published a report of six cases of 
central scotoma in diseases of the chiasm, in three of which temporal 
atrophy of the optic nerve was observed. Two more cases of this kind 
are added. They furnish proof that temporal pallor of the disk is not 
typical of multiple sclerosis. In all cases of temporal pallor of the 
(disk it is necessary to examine the central and the peripheral field of 
vision for bitemporal contractions or defects and to take a roentgeno- 
gram of the sella turcica. The ophthalmoscopic examination does not 
allow a definite diagnosis between a terminated retrobulbar neuritis in 
the orbital portion of the optic nerve and an intracranial disease. 
Temporal pallor of the disk may be complicated by an original physio- 
logic excavation coupled with a later marginal excavation resembling 
that of glaucoma. Pallor of the disk may be absent in cases of central 
scotoma of a bitemporal type. Temporal pallor is proof of a duration 
of the disease of at least several weeks, which are required for descend- 
ing atrophy to involve the disk. The lesion of the optic nerve is mostly 
due to a limitation of space in the area of the chiasm such as that pro- 
duced by a tumor, internal hydrocephalus, inflammation or pathologic 
changes in the blood vessels. Elective lesions of the papillomacular 
fibers may be frequently demonstrated by the presence of central 
scotomas. Total atrophy of the optic nerve and amaurosis may be the 
final outcome. K. L. Srott. 


A PecuLIAR MACULAR HOLE IN THE RETINA AND CHororw. E. CHAN 
and R. H. Merritt, Ztschr. f. Augenh. 80: 45 (March) 1933. 


The authors describe clinically a hole in the macula of a 36 year old 
Negro. The case was unique in that the hole extended through both the 
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retina and the choroid. Although the subject was syphilitic and the eye 
exhibiting the hole was glaucomatous, the macula picture is attributed 
by the authors to a blow in the temporal region received a year pre- 
viously, which had been followed by diminution in vision. 


H. L. Bec ie. 


Trachoma 


TRANSMISSIBILITY OF TRACHOMA TO Monkeys. L. A. JULIANELLE 
and R. W. Harrison, Am. J. Ophth. 16: 857 (Oct.) 1933. 


The authors give the following summary and conclusions: 

“1. Material obtained from human trachoma by grattage or swab- 
bing contains an agent capable of infecting the conjunctiva of monkeys 
(M. rhesus). 

“2. The infection in monkeys appears in general after an incubation 
period of 1 to 2 weeks. 

“3. The infection becomes manifest as a follicular conjunctivitis, 
never as a papillary conjunctivitis. 

“4. The follicles are distributed unevenly, they vary in size, and are 
heavily vascularized. 

“5. The follicles eventually disappear leaving little if any trace of 
the recent infection in the conjunctiva. 

“6. The cornea remains normal throughout the infection. 

“7. Evidence is presented to show that the infection is specific of 
trachomatous material. 

“8. Evidence on the filtrability of the infectious agent is not con- 
clusive, but the probabilities are that the agent is, as a general rule, not 


filtrable.”’ W. S. REESE. 


Tumors 


THe EPITHELIOMAS OF THE LIDS AND THEIR TREATMENT BY RADIUM. 
S. LavorpDE, Presse méd. 41: 1548 (Oct. 7) 1933. 


The author is in charge of the radium therapy at the Cancer Insti- 
tute. The paper is divided into the following headings: 
Introduction 
Radiosensibility of the Membranes and Media of the Eye 
Anatomic-Clinical Studies 
Radium Therapy of Cancers of the Lids 

5. Results 

Six excellent photographs showing the lesions before and after treat- 
ment accompany the article. 

Of 676 cutgneous cancers recorded at the Cancer Institute since 
1921, epithelionfas of the lids were &, or 12.4 per cent. Histologically, 
37 were of the basal cell type; 29 were classified as intermediate and 
12, of the spindle cell type. In 6 cases histologic examination was not 
practical. The technic of application is outlined in detail. Of the &4 
epitheliomas only 56 were treated, the others being eliminated because 


Ea al oie ie 
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(a) 16 were perforating in type, (b) 3 had invaded the globe, (c) 3 
were treated with electrocautery, (d) 2 were excised surgically and 
(e) 4 occurred in patients who would not submit to treatment. Of the 
remaining 56 cure was obtained in 50. 

The author believes that radium, properly used, is the ideal thera- 
peutic agent as it causes no deformity of the lids, no lesions of the 
globe and no late accidents. L. L. MAYER. 


CRITERIA OF OPERABILITY IN ORBITAL TUMORS COMMONLY CONSID- 
ERED INOPERABLE. D. GIANNINI, Ann. di ottal. e clin. ocul. 61: 521 
(July) 1933. 


From the Elschnig clinic a case is reported of a spindle cell sarcoma 
originating in the antrum and invading the right orbit to form a large 
fungating extra-orbital tumor. The globe was pushed up and in but 
retained vision of 6/8. The orbit was exenterated, including the 
inferior orbital wall, the bony walls of the antrum and several ethmoid 
cells, the excision extending as far as possible into the healthy bone. 
This was followed by two heavy roentgen irradiations. A month later 
the granulating surface was covered with flaps of skin from the temple. 
After one and a half years there had been no recurrence and the patient 
was apparently in good health. The value of various surgical proce- 
dures and irradiation therapy is considered, and the advantages of as 
complete a removal as possible in such a case, even if a permanent cure 
cannot be expected, are stressed. A bibliography is supplied. 


S. R. GIrrorp. 


Uvea 


UNUSUAL GLIAL MASSES IN THE CuHorRorD. W. Krersic, Ztschr. f. 
Augenh. 80: 23 (March) 1933. 


Histologic examination of the eyeball not infrequently shows the 
presence of glial cell masses in the choroid. They are observed often in 
highly myopic eyes. Salzmann explained their presence in the choroid 
as the result of excessive stretching of the lamina basalis causing tears 
in this structure which permit hernia-like projections of retinal tissue 
into the choroid. 

Glial masses have also been found in the choroid affected by inflam- 
matory lesions. In such instances their presence has been explained as 
due to the displacement of retinal elements through the pull of scar 
tissue. 

Neither of these explanations suffices in all instances to explain the 
presence of glial masses in the choroid. Kreibig reports histologic 
studies of two eyeballs. One eye had been enucleated seven days after 
a severe injury rupturing the anterior segment. A glial mass was 
observed in the choroid. There were no local changes due to trauma or 
to inflammation nor was the eye myopic. The other eye was atrophic sec- 
ondarily to iridocyclitis. One large and several small glial masses were 
observed lying between the retina and the choroid. Kreibig is inclined to 
trace the origin of the displaced glial masses in both of these eyes to the 
pigmented epithelium of the retina. Since the retina and the pigmented 
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epithelidm are both of ectodermal origin he suggests that in the first eye 
the glial mass in the choroid developed from cells split off from an 
earlier parental tissue of both retina and pigmented epithelium. In the 
second eye the location of the glial masses between the retina and the 
choroid and the occurrence in the glial groups of pigmented cells similar 
to those of the pigmented epithelium suggest that cells of the latter 
have been directly transformed into glial tissue. 7 3 Bene 


Visual Tracts and Fields 


Tue History oF Pertmetry. G. TEN Doesscuate, Arch. f. Augenh. 
108: 317, 1933. 


Although there are very few chapters in Hirschberg’s history of 
ophthalmology which are not complete Ten Doesschate feels that the 
history of perimetry is not as thoroughly covered as it might be, and 
he presents here an interesting account of the development of this 
science from its earliest beginnings. It naturally does not lend itself 
to further abstracting. F. H. Aprer. 


Therapeutics 


PARACENTESIS OF THE ANTERIOR CHAMBER AND INJECTIONS OF 
ATROPINE AS THERAPEUTIC AIDS IN Optic Atropuy. M. VELE, 
Arch. di ottal. 40: 203 (May) 1933. 


Following Abadie’s idea that a relaxation of vascular spasm is 
secured by atropine and with the fact in mind that paracentesis produces 
hyperemia of the retinal vessels and probably of those supplying part 
of the optic nerve, Vele employed a combination of these methods in 
twenty-four cases of optic atrophy of various types. A dose of 0.3 cc. 
of a 1: 1,000 atropine solution was injected subcutaneously every day 
for a week and then the dose was increased to 0.5 cc. and the injections 
were continued for from thirty to forty days. Paracentesis was repeated 
from five to eleven times during this period. In some cases injection 
of atropine and paracentesis were performed on alternate days during the 
course of treatment. Twenty-four cases of atrophy are reported, 
including cases due to syphilis, retinitis pigmentosa, alcohol-tobacco 
amblyopia and other causes. The patients with atrophy due to syphilis 
all showed improvement in vision, one from 4/10 to 7/10. This showed 
a tendency to diminish after several months, but improvement followed 
a repetition of the treatment. In cases of atrophy due to retinitis pig- 
mentosa there were very slight improvements in vision and fields but 
Vele believes even such improvement justifies treatment in cases not too 
far advanced. In cases of atrophy from other causes considerable visual 
improvement was. often noted and this was always more than was 
obtained by either atropine or paracentesis alone. He believes the 
method deserves wider trial. A bibliography is given. 


S. R. GIrrorp. 





Society Transactions 


EpiteD By Dr. JoHN HeErBertT WAITE 
lantenisleaecaainidil 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED 
KINGDOM 


Annual Congress, April 12, 13 and 14, 1934 


Mr. M. S. Mayou, Presiding 


THE SURGICAL TREATMENT OF THE MorE UNUSUAL ForMS OF SQUINT 
AND HETEROPHORIA, WITH ESPECIAL REFERENCE TO END-RESULTsS. 
Mr. M. S. Mayov. 

Seven hundred instances in which treatment was by operation 
were reviewed. The operation used by Mr. Mayou is the old method 
of tenspectomy and advancement, without an anesthetic. The result 
is controlled during the operation by the Maddox rod test with a 
light in the ceiling of the theater over the head of the operating table. 
In either tenotomy or tenspectomy the tendons of the muscles are 
not separated from Tenon’s capsule, as that capsule gives a firm 
hold for the sutures, and the latter are then less liable to cut out. 
Because the stitch material should be soft and easy to pull through, 
use is made of Japanese fishing gut which has previously been boiled 
half an hour. Stitches must not be very tightly tied, or they will 
cut through. 

In tenotomy, unless there is complete division of the tendon there 
is practically no result; the smallest tag of tendon left undivided is 
sufficient to prevent the desired result. The hook is always inserted 
after the tendon is divided, to insure complete division. 

In tenectomy the three-stitch method is used. When an increase 
in the effect of the advancement is desired, the sutures should be 
placed farther back through the capsule and tendon. Opposing muscles 
should always be tenotomized, partly for the purpose of increasing 
the effect, and partly to weaken the muscle temporarily and to prevent 
traction on the sutures. A complete rest of the muscles should be 
insured by bandaging both eyes for the seven days immediately fol- 
lowing the operation. 

Operative treatment for hyperphoria is not often undertaken in 
England. In hyperphoria up to 10 prism diopters the images can 
usually be brought together and the symptoms relieved by the use 
of prisms. Persons with hyperphoria of greater degree frequently 
show no attempt at binocular vision. In cases in which the prism 
does not relieve the symptoms, or in which there is binocular vision, 
especially those associated with ocular torticollis, operation is justi- 
fiable. Cases of ocular torticollis with hyperphoria are eminently 
suitable for operative intervention, and if the hyperphoria is corrected, 
stereoscopic vision results immediately, and the head is brought into 
its normal erect position. 
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In acute stages of epidemic encephalitis, paralytic diplopia is not 
uncommon. In the chronic stages diplopia is less common and is 
due to weak convergence or to concomitant external strabismus. 
Diplopia associated with a syphilitic lesion of the central nervous 
system is usually due to a paralytic lesion of the ocular muscles, 
but in cases of this type it is found that one is usually dealing with a 
concomitant divergence. Congenital defect of the external recti may 
occur as a unilateral or as a bilateral condition, and is usually 
associated with convergence, though in some cases the latter may be 
absent. 


DISCUSSION 


Dr. BERNARD CHAVASSE: From the review I have made of my own 
cases I have learned at least one thing, and that is the supreme impor- 
tance of careful, sometimes repeated and prolonged efforts at diagnosis. 

Mr. W. H. McMut ten: For paresis of the superior oblique muscle 
three methods of operation deserve consideration : 

(a) Division of the inferior oblique muscle of the same side, close 
to its origin. Doyne, in 1926, reported two cases of ocular torticollis in 
which he had performed this operation. In one of the cases marked 
improvement resulted, but in the other, little or none. Temple Smith 
recommends, not merely division of the muscle, but excision of a portion 
of it. From this procedure, he claims to have had excellent results in 
cases of torticollis. I have never attempted this operation, chiefly because 
of the impracticability of controlling the result. 

(b) Displacement of the insertion of the tendon of the superior 
rectus of the same side. In 1903 Jackson described an operation for 
outward and backward displacement of the insertion so as to increase the 
power of intorsion while lessening the power of superduction. 

(c) Tenotomy with recession of the inferior rectus of the opposite 
side. The plane of action of the inferior rectus of one eye lies at an 
angle of about 23 degrees with that of the superior oblique of the other 
eye, so that they are nearly parallel in action, and the setting back 
of the tendon of the inferior rectus should compensate for weakness of 
the superior oblique on the other side. 

Mr. Humpury NEAME: I should like to report a case of eyes 
going upward on an effort at adduction, in a girl aged 4. There was a 
slight error of refraction with slight hypermetropia in the right eye. 
3ecause the eyes were straight when looking forward no glasses were 
ordered at first, not until the sixth year was reached, and thereafter 
they were worn constantly. Now, at the age of 8%, the child can 
look to the left and keep the eyes down. When she is very tired, there 
is a slight temporary tendency toward a reversion to the former state. 

Mr. F. A. WitittaAmMson-Nosite: An unusual case of squint was 
that of a woman, aged 24, whose refraction was practically emmetropic, 
but with the Maddox rod she required, in distant vision, a 20 degree 
prism, base down, before the right eye, and a 4 degree prism, base 
in, to secure orthophoria. In near vision, looking straight ahead, she 
required a 16 degree prism, base down. Three weeks after a 2 mm. 
recession of the inferior rectus, she was practically orthophoric, and 
she has remained in that state. 
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Mr. P. G. DoyneE: One encounters a few cases in which ocular 
torticollis is so marked that secondary postural deformities arise, and 
in these cases it is necessary to do something ; tenotomy of the inferior 
oblique has been satisfactory. I feel that these cases should be more 
generally recognized outside ophthalmologic circles, so that proper con- 
trol can be given them from the beginning. 


Mr. Lewis Savin: Before operating, I require that the following 
four conditions be fulfilled: (a) The diplopia should be so troublesome 
that the patient finds it essential to keep one eye covered. (b) Diplopia 
must have persisted for a long time without improvement. (c) All 
cases must have been examined by a neurologist and he must have 
advised that no further improvement is to be expected and recommended 
operation. (d) The patients should be told that the operation is pal- 
liative, not curative. The results show that patients with diplopia are 
very grateful for even minor relief. The ability to get single vision 
by ocular torticollis is a favorable indication for operation. 


RETINAL ABIOTROPHY. Mr. A. Sorssy. 


The term “abiotrophy” was introduced in 1902 by Sir William 
Gowers in an attempt to gain a deeper insight into disorders which 
could not be explained as results of infection, and that authority 
stressed the inherent low viability of certain cells or systems. Mott had 
already, in 1900, written of premature pathologic processes of decay 
attacking groups or systems of neurons subserving special functions, 
whereby functional equilibrium is destroyed. The late Mr. Treacher 
Collins argued that retinitis pigmentosa must be regarded, not as the 
result of choroidal sclerosis, but as an abiotrophy of the rods and cones 
with secondary involvement of the pigmented epithelium. 

Sir JoHN Parsons: The term “abiotrophy” is a dangerous invention 
whereby the application of a Greek word gives the impression that an 
unknown condition is recognized as an entity. In the present discussion 
the term means that there is a congenital weakness in retinal tissues 
which manifests itself in these varied forms. 


CALCIUM AND PARATHYROID THERAPY IN PROGRESSIVE Myopia. Mr. 
F. W. Law. 


Twenty-seven myopes were found in six months among 1,300 
children from 6 to 14 years old who were sent to clinics for refraction 
purposes. The percentage of refraction subjects in these clinics on the 
minus side of emmetropia is 19, in comparison with 57 on the plus 
side. All the subjects were proved to be progressive myopes by obser- 
vation for at least twelve months before treatment was commenced. 
No change was then made in their routine other than the administration 
by mouth of the drugs mentioned. Some of the children with the 
earlier cases were started on calcium lactate, 5 grains (0.32 Gm.), 
with a preparation of parathyroid and no conclusion was drawn as to 
the efficiency or inefficiency of the treatment until from nine to twelve 
months had elapsed. The subjects were divided into the following five 
categories: (1) those who satisfied all the conditions; (2) those who 
took the drugs but of whom the final record was obtained at less than 
the fixed time after starting; (3) those who took the drugs for a 
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short time and then discontinued taking them, but did not cease to 
attend; (4) those who took the drugs but did not attend again, and (5) 
those who either refused to cooperate by taking the drugs or failed 
to take them when supplied. Comparison was‘rhade with a number of 
controls. 

Conclusions drawn from this study indicate that the majority of 
patients thus treated respond favorably, and my view is that the use 
of these drugs should be continued for some considerable time in cases 
of progressive myopia. 


EXPERIMENTAL GRAFTS OF DEVITALIZED CORNEAL TIssuE. Mr. Tupor 
THOMAS. 


Devitalization of two corneal grafts was accomplished by immer- 
sion in olive oil heated to 100 C. for fifteen and forty seconds respec- 
tively. The tissue was probably killed in fifteen seconds, the graft 
being completely altered in shape, color and consistency, being firm 
and opaque. In each case the stitches were removed on the eighth day. 
The first graft, that devitalized by immersion for fifteen seconds, was 
uniformly united, the iris was not adherent, and there was no corneal 
haze, nor any new formation of blood vessels. The second 
graft, which was devitalized by immersion for forty seconds, was 
of a brownish-yellow color, the iris was not adherent, and the eye 
showed no appreciable reaction. At eleven days the graft was well 
united, there were no vessels on the cornea, it was cloudy and gelatinous 
in appearance, and in the center of the graft at this stage there was a 
small area through which the red reflex could be obtained. These 
grafts were incapable of forming new tissue themselves. The union 
was less secure than it would have been had grafts of living tissue 
been used. In the course of time some thinning of the graft took place. 


RETINAL DETACHMENT IN APHACIA. Mr. C. DEE SHAPLAND. 


Since retinal detachments occur in 10 per cent of aphacic subjects, 
aphacia may be regarded as predisposing to retinal detachment. The 
fifty cases on which this paper is based can be divided into two groups: 
those in which retinal detachment followed needling of a soft cataract, 
and those in which it occurred after extraction of a hard cataract. 
Of the twenty-eight patients with retinal detachment following extrac- 
tion of a cataract, twenty were males, and eight, females. The 
average age was 62 years, the youngest being aged 40, with lamellar 
cataract, and the oldest, a woman aged 82, who had a senile cataract. 
In two patients both eyes were affected. Thirty-nine of the fifty-six 
eyes had had cataracts extracted, and detachment was present in thirty, 
or 76.9 per cent. As to etiology, antecedent myopia and vitreous loss 
were the important factors. Among these cases there was no example 
of detachment occasioned by direct violence, and in only three was there 
indirect trauma. Of the thirty eyes affected with retinal detachment, 
retinal holes were found in twelve, or 40 per cent. Rounded and 
irregular holes were most frequently observed. There was a myopic 
group, a vitreous loss group, and a group in which no factor other than 
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the aphacia could be elicited. Of all the patients operated on, 18 per 
cent were cured. 

With regard to prophylaxis, two points arise which are of impor- 
tance: 1. Vitreous loss at cataract extraction is a serious complication, 
and every effort should be made to lessen its frequency. Loss of normal 
vitreous is more important than loss of degenerative vitreous. 2. 
Capsulotomy should be avoided in cases in which medium or high myopia 
is present. 

As to retinal detachments following discission of the lens, there 
were twenty-two of these cases. The average age of the patients was 
38, the youngest being 17 and the oldest 51. 

Needling for myopia should have no place in the ophthalmic 
surgeon’s procedures. 

In the present state of knowledge it is only possible to reiterate 
the advice of Mr. Foster Moore that one eye only be needled in child- 
hood, its fellow being left in reserve, unless the cataract is so dense 
as to make the eye, if unoperated on, of little value. Vision of 3/60 
should represent a useful standard, instead of the 6/18 and 6/24 usually 
adopted. 


THE TREATMENT OF RELAPSING CORNEAL ULCERATION BY MODIFIED 
Peritomy. Dr. M. S. WELLWoop FERGUSON. 


Cases of relapsing corneal ulceration are among the most disap- 
pointing met with in regard to permanent result. Some are strumous, 
some tuberculous and some associated with acne rosacea, while among 


adults some are due to an endogenous infection and do not fall into 
any of the foregoing categories. Indolent ulcer of the cornea is 
accompanied by leashes of vessels, and when the ulcer has healed the 
vessels remain, though they may diminish in both number and extent. 
This vascularization is probably protective, to help in the healing of 
the ulcerated surface. The persistence of the vessels constitutes a 
danger, as thereby a larger amount of toxin is brought to the surface, 
and relapse is frequent. With regard to treatment, septic foci in teeth, 
tonsils and sinuses are sought for and dealt with. Sunlight (artificial) 
and cod liver oil are given in cases associated with tuberculosis and with 
protein shock. 

As to operative treatment, the conjunctiva is cut round the edge 
of the cornea at the site of the leash of vessels and 4 mm. on each side 
into healthy tissue. A flap is reflected back 4 mm. and a portion excised. 
It is important to reflect the conjunctiva from as far back as possible. 
The underlying tissue is scraped from the sclera, forming a gutter 3 
mm. in width. It must be sufficiently wide and deep. The scraping must 
be firm; sometimes there is considerable hemorrhage, but it can be 
controlled by pressure of a pad soaked in epinephrine. Atropine is then 
instilled, and the eye is bandaged for two or three days. Fifty patients, 
all with a previous history of relapse, have been treated by this means 
for two years or longer. In twenty-seven there have been no relapses 
for two years, and in some of them not for three years. Fourteen of the 
fifty are very much improved but are not yet free from relapses, 
though these are now occurring at much less frequent intervals. 
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ROYAL SOCIETY OF MEDICINE, LONDON, 
SECTION ON OPHTHALMOLOGY 


Meeting, June 8, 1934 
Mr. A. C. Hupson, F. R. C. S., President 


HypERNEPHROMA OF THE IrR1s. Mr. A. C. HupDSON AND Sirk WILLIAM 
LISTER. 


The rarity of metastatic tumor of the iris may be estimated by the 
fact that we have been able to obtain records of only eighteen cases. In 
sixteen, the primary growth was carcinoma; in one, pigmented nevus 
of the skin, and in the remaining one, hypernephroma. 

Metastatic hypernephroma was found in the iris of a 55 year old 
man from whom two years previously one kidney had been removed, 
in which was found an encapsulated malignant tumor that had ulcerated 
into the renal pelvis. On microscopic examination of the eye, all struc- 
tures except the iris appeared normal, and the thickened state of the 
iris was due mainly to infiltration by neoplastic cells, with widespread 
disorganization. Glycogen was demonstrated in fairly large quantity 
in the tumor cells. There could be little doubt as to the origin of the 
tumor from a hypernephroma of the kidney. Signs of iridocyclitis were 
present. 

In August 1912, in consultation, Sir William Lister found a kidney- 
shaped new growth in the iris of this patient, close to the pupillary 
margin, above and slightly to the outer side. It was raised, nodular 
and whitish yellow, with vessels coursing over it. There was no injec- 
tion of the eye or sign of tubercle of the iris. The fundus was 
ngrmal, but there were a few vitreous opacities, and vision was 6/6. 
It' was decided that this was a mass of new growth, and the eye was 
removed accordingly without delay. 


THE SIGNIFICANCE OF FALSE PROJECTION IN SQUINT. Miss MurieEL 
PuGH. 


Suppression of an image prevents the confusion which arises from 
diplopia. Alternating suppression may occur, the other eye being fixed 
while its partner suppresses. A second method of dealing with diplopia 
is to develop false projection. In this method, suppression may be 
used, but it is not a total suppression. 

In a series of 400 cases it was found that 169, or 42.25 per cent, 

had false projection, and that 226 had true projection. A margin of 
error must be allowed for, as frequently squinters are treated by occlu- 
sion before the degree of binocular vision is measured. Moreover, as 
the test is a subjective one, children seen at an early age give unreliable 
answers. One may say, therefore, that about 50 per cent of squinting 
eves develop false projection. 
_ True binocular vision is generally graded into Worth’s three grades : 
(1) simultaneous macular perception ; (2) fusion with some amplitude ; 
(3) depth perception. Binocular vision by false projection falls into 
much the same grouping. In a few cases the technic of binocular vision 
is developed to give pseudo-grade 3 vision. 





460 ARCHIVES OF OPHTHALMOLOGY 


Most persons with ocular torticollis show an effort to develop vertical 
false projection. 

If a patient’s eyes aré straightened by operation while he is still 
using false projection he may, after operation, do one of three things: 
1. He may develop true projection and fuse with his eyes straight. 2. 
He may pass through a transitional stage in which he learns to readjust 
his projection and thus eventually to adapt himself to the new position 
of the eyes. During this transition there is a false diplopia; before the 
new projection is developed, there is a tendency to recover some of the 
original deviation. 3. He may show no sign of modifying his false 
projection, but may retain it. Such a patient suffers from a troublesome 
false diplopia, and in his efforts to overcome this he reverts more or 
less to his original deviation. 

DISCUSSION 

Mr. ALABASTER, Birmingham: What is called “false projection” 
cannot be considered apart from other symptoms of concomitant 
strabismus, namely, amblyopia, suppression, flight from fusion and lack 
of visual improvement after operation. Recalling the old paralytic squint 
in which the right eye, for example, failed to turn to the right, one 
gets a false projection to the right. If one happens to throw images 
onto the macula in such a case one can get fusion. Those two images on 
the macula come from different directions, but the muscular sense leads 
the patient to think that the two eyes are looking in the same 
direction, and, the muscle being wrong, that leads to a definite false 
projection. If there is true projection in one part of the field I do not 
see how there can be false projection in another at the same time. In 
treating the patients, the first thing to do is to abolish the awareness 
of convergence. That is very important from the point of view of 
operation. If operation is done on a squint, and no such training has 
taken place, the muscular sense of the patient will be telling him all 
the time that the eye is converging, and after the eye is put straight, the 
same sensation will continue, and fusion will not be obtained. But 
if one can get rid of that awareness of convergence and get the 40 degree 
squint down to 30 degrees and then operate, the eyes will be straight 
and the patient will have the muscular feeling that they are straight, 
and the visual result will likely be better. 


A CASE OF DISTENTION Cyst OF THE MEIBOMIAN Duct. Mr. P. M. 
MOFFATT. 


A small swelling of the right lower eyelid had been present since 
the patient was 4 years old. No alteration was noted under treatment for 
some months. There was no history of injury or of acute or chronic 
inflammation of the eyes. On examination, the right lower lid presented 
a slight fulness over the inner third, but no impression of a hard lump. 
On everting the lower lid, however, a small pedunculated swelling was 
found on the palpebral conjunctiva. The swelling was excised under 
cocaine. 

Mr. Eugene Wolff's microscopic examination showed that it was a 
distention cyst of a meibomian duct, lined by flattened cells, like those 
of a normal duct, and that opening up into it were the acini of the 
meibomian gland. Around the cyst was some leukocytic infiltration, and, 
at one spot, a mass of sweat glands. 








Book Reviews 


External Diseases of the Eye. By D. T. Atkinson, M. S., San Antonio, 
Texas. Pp. 702, with 479 engravings. Philadelphia: Lea & 
Febiger, 1934. 


The author has limited his subject to ocular diseases which may 
be diagnosed without the ophthalmoscope. The most remarkable 
feature of the book is its illustrations. These have been collected 
from the author’s own cases and, with due acknowledgment, from 
American and European authors. They present a collection of ordi- 
nary and rare conditions which is to be found in no other textbook 
of this size. The quality of the illustrations varies, many photographs 
being excellent, while the drawings are in many cases not so successful. 

Such conditions as ocular pemphigus, cyst of the orbit following 
implant of fat, sporotrichosis of the eyelids and many other unusual 
conditions are described. Some of the author’s wax models here 
reproduced are excellent. 

In the attempt to cover practically all the conditions in the field, 
the amount of space given to common conditions is often much too 
limited. Many operations are described too briefly to instruct any one 
attempting to perform them for the first time. In other cases, prac- 
tical and accurate descriptions are given. There are many curious 
pieces of misinformation in the book. The author credits the reviewer 
with Dr. H. Gifford’s method of destroying the lacrimal sac with 
trichloracetic acid, and states that H. Gifford preferred the electric 
cautery for destruction of the sac. He describes H. Gifford’s modifi- 
cation of the van Millingen operation for cicatricial entropion in a 
way which gives an entirely wrong idea of its purpose. 

As an example of a certain vagueness in regard to pathology may 
be cited the section on keratitis. Among “ulcers of definite etiology” 
is included “grill-like keratitis,” arid still another group of “miscel- 
laneous ulcers” includes “round central ulcer,” “crescentic ulcer,” 
“abscess of the cornea” and “fistula of the cornea.” Under the head- 
ing “simple ulcers” is discussed “febrile keratitis,” while in another 
place under “non-suppurative keratitis” dendritic keratitis is discussed 
as a synonym of “malarial keratitis.” The reviewer must also take 
issue with the statement that H. Gifford advocated ultraviolet treat- 
ment as an effective remedy in serpent ulcer, the facts being that he 
did not, and that the reviewer, while mentioning its use by other 
physicians, expressed the belief that it could hardly be effective in 
this deeper type of ulcerative keratitis. 

As is likely to occur in-a first edition, misspelling of names is 
common, such as “Wernike” for “Wernicke,” “van Milligen” for “van 
Millingen” and apparently “Bibler” for “Sidler.” 

In discussing the operations for cataract, many practical details 
of preparation, after-care and the handling of complications are 
included which are not found in most texts. S. R. Grrrorp. 
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Twentieth Annual Report of the Ophthalmic Section, Ministry of the 


Interior, Egypt, 1932. Price, 10 piasters. Pp. 42. Cairo: Govern- 
ment Press, 1934. 


During 1932, three additional ophthalmic branches were opened, 
making the total number of ophthalmic units fifty-two. During this 
year there were 714,551 new patients and 23,128 inpatients, and 
242,365 operations were performed. In 80 per cent of the cases the 
cause of blindness was acute ophthalmia, and the gonococcus was 
still the predominant factor of infection in this disease. Ophthalmic 
examinations were carried on in thirty-two government primary 
schools. Here 10,618 pupils were examined, 97 per cent of whom were 
found to be suffering from trachoma in various stages. The examina- 
tions were facilitated by examining the conjunctiva with the Zeiss 
magnifier; thus the fine follicles of trachoma could be detected. In 
April 1932, twenty-two medical officers received postgraduate instruc- 
tion in ophthalmology. 

The major operations consisted in: 1,518 for senile cataract, 362 
for soft cataract and 73,907 for trichiasis or entropion. Other opera- 
tions numbered 20,270. A classified list of diseases observed during 
the year is given, together with the causes of optic atrophy and the 
various operations which were performed. The usual operation for 
trichiasis and entropion was Snellen’s. The statistics regarding 
cataract show 1,279 extractions with iridectomy and 239 extractions 
after previous iridectomy; discission for membrane after extraction 
was performed in 744 cases. Trephining for glaucoma was performed 
in 1,107 cases. The principal cause for blindness was conjunctivitis 
which had resulted in corneal opacity, a shrunken globe and secondary 
glaucoma. Monocular glaucoma was observed in 3,007 cases, and 
binocular glaucoma in 2,290. 

A report of the pathologic examinations is appended, and a number 
of tables giving information as to cost, hospital capacity and prevalence 
of conjunctivitis in the various Egyptian provinces and detailed 
statistics on trachoma, glasses ordered and other points. Two inter- 
esting maps are included, one giving the location of the ophthalmic 
hospitals in the Nile Valley, the other showing that the rise in 
temperature coincides with the increase in new patients treated per 


month. * 
ARNOLD KNAPP. 


Bulletin of the Ophthalmological Society of Egypt. Volume XXVI. 
Thirtieth Session. Pp. 256. Cairo, Egypt: Misr Press, 1933. 


This issue of the Bulletin of the Egyptian Ophthalmological 
Society contains more than thirty articles dealing with a great variety 
of topics and varying considerably as to quality. 

In the surgical field Dr. Tobgy reviews the recent operations for 
retinal detachment, describes a method of extraction of cataract with 
electrocoagulation and reports several cases in which plastic opera- 
tions were performed on the lower lid. 

As usual, there are several articles devoted to trachoma. Dr. Peter 
Olitsky (Rockefeller Institute, New York) reports the finding 
of a micro-organism which he believes is responsible for spontaneous 
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folliculosis in monkeys. Another contribution in the same field 
describes the differences in vascularization in spring catarrh and in 
trachoma; another concludes that Tricoire’s reaction (measuring the 
sensitivity of the skin to an injection of material from trachoma fol- 
licles) is of no value in the diagnosis of trachoma. 

The various xerotic changes met with in the eye are described in a 
good article by Dr. Tobgy and Dr. Wilson. There is an analysis of 
forty cases of proptosis from one of the section hospitals. Orbital 
tumors were responsible for about 45 per cent of these, mucoceles 
for about 20 per cent. Short accounts of some of the more interesting 
of these cases are given, and there are many other reports of cases of 
such diverse conditions as blue sclerotics, optic neuritis, pituitary 
tumor, ocular palsy, xeroderma pigmentosa and ocular complications 
in measles. Injections of milk and ultraviolet ray therapy are also 


discussed. O. P. PerkInNs. 


Stereoscopic Charts for Adults and Children. George P. Guibor. 
Chicago: Belgard-Spero Optical Company. 


These charts were developed in the Orthoptic Clinic at Northwestern 
University, which has been supported by grants from the Knapp 
Memorial Fund and the American Academy of Ophthalmology and 
Otolaryngology. They consist of fourteen double test charts for 
diagnosis and thirty-three pairs of split charts for training. They 
are for use in any standard stereoscope, a special holder being pro- 
vided for the split charts. These utilize the principle of Sattler’s 
charts, the cards being reversible, so that the opposite effect of depth 
may be obtained on reversal. This makes it impossible for children 
to learn the relative position ,of objects in the charts. The distance 
between the charts may also be varied, so that a series of settings 
resembling the H and I series of Wells may be obtained with each 
pair. All the charts, when fused, show definite relief, which makes 
them more easy to fuse than the flat pictures in many other sets. The 
objects are simple and can be easily recognized and named by small 
children; they are graduated in order of difficulty. A fairly satis- 
factory booklet of directions accompanies the set. A number of 
ingenious ideas are embodied in the set, which makes a useful addi- 
tion to previously existing charts. 

: S. R. Grrrorp. 


Biomicroscopie de la conjonctive. By A. Cuénod and Roger Nataf, 
Tunis. Price, 150 francs. Pp. 260, with 6 halftones and 4 color 
plates. Paris: Masson & Cie, 1934. 


This volume completes the series on biomicroscopy sponsored by 
the French Ophthalmological Society and easily reaches the high 
standard set by its predecessors. 

After some preliminary remarks on technic, the authors take up 
the anatomy and histology of the conjunctiva, as viewed by the slit 
lamp. They describe these branches of their subject in a thorough 
way and devote several pages to such hitherto neglected matters as 
the veins, lymphatics, glands and nerves of the conjunctiva. Their 
chapter on vital staining is of particular interest and value. 
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The bulk of the work was done on the pathology of the conjunctiva, 
and a rather disproportionately large section is devoted to trachoma. 
The usual conjunctivitides are described in detail, and the description 
of the effects of war gases makes an unusual and valuable chapter. 
The final division of the text deals with artificial and pathologic 
pigmentation and the various conjunctival neoplasms. 

The last half of the volume is composed of the excellent color 
plates that one has come to expect as part of this memorable series. 


G. M. Bruce. 


Thérapeutique homeopathique en ophtalmologie. By D. Parenteau. 
Price, 40 francs. Pp. 350. Paris: Gaston Doin & Cie, 1934. 


This book, the author states, treats only of ocular diseases in which 
homeopathic treatment is superior, particularly as until recently the 
official school of ophthalmology had only operations and external 
forms of treatment to suggest. Cataract and glaucoma, the author 
claims, are entitled to treatment essentially medical at the beginning. 
He believes that in more than one half of the ocular conditions 
external treatment and operations can be avoided if the condition is 
recognized and treated in time. 

The following conditions are described: traumatism, blepharitis, 
conjunctivitis, epiphora, keratitis, iritis, choroiditis, cataract, glaucoma, 
retinitis, strabismus, ocular fatigue and oculocerebral overwork. The 
appropriate internal remedies are then given. In cataract these 
remedies are sodium chloride, Secale cornutum, magnesium carbonate, 


naphthalene, silicea and phosphorus; in glaucoma, atropine sulphate(!), 
cocaine, fused silver nitrate and phosphorus. 


ARNOLD KNAPP. 








Directory of Ophthalmologic Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 
President: Prof. F. de Lapersonne, 217 Faubourg St. Honoré, Paris. 
Secretary-General pro tem: Dr. A. Churchill, 66 Boulevard St. Michel, Paris. 
INTERNATIONAL OPHTHALMOLOGIC CONGRESS 
Secretary: Dr. Francisco Poyales, Olozaga 3, Madrid. 


FOREIGN 
BriTISH MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
President: Dr. Frank H. Crawley, 5 Fitzwilliam P1., Dublin. 


OPHTHALMOLOGY SOCIETY OF BOMBAY 
President: Dr. D. D. Sathaye, 127 Girgaum Road, Bombay 4. 
Secretary: Dr. H. D. Dastur, Dadar, Bombay 14. 
Place: H. B. A. Free Ophthalmic Hospital, Parel, Bombay 12. Time: First 
Friday of every month. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. A. H. H. Sinclair, 6 Charlotte Square, Edinburgh. 
Secretary: Mr. Humphrey Neame, 56 Portland Place, London, W. I. 


OxFoRD OPHTHALMOLOGICAL CONGRESS 
Master: Dr. C. G. Russ Wood, Hill House, Abberbury Rd., Iffley, Oxford, 
England. 


Hon. Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s Hill, Shrewsbury, 
England. 
Place: Oxford. Time: July 4-6, 1935. 


RoyaL Society OF MEDICINE, SECTION OF OPHTHALMOLOGY 
President: Dr. A. C. Hudson, 50, Queen Anne St., W. 1, London. 
Secretary: Dr. J. D. Magor Carbell, 27, Weymouth St., W. 1, London. 

SociETE FRANCAISE D’OPHTHALMOLOGIE 
Secretary: Dr. René Onfray, 6 avenue de la Motte Picquet, Paris 7é. 


SociETY OF SWEDISH OPHTHALMOLOGISTS 


President: Prof. F. Berg, Uppsala, Sweden. 
Secretary: Dr. K. O. Granstrém, Sddermalmstorg 4 III tr., Stockholm, S6., 
Sweden. 
GERMAN OPHTHALMOLOGICAL SOCIETY 


Secretary: Prof. A. Wagenmann, Heidelberg. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
OPHTHALMOLOGY 
Chairman: Dr. Arthur J. Bedell, 344 State St., Albany, N. Y. 


Secretary: Dr. Parker Heath, 1553 Woodward Ave., Detroit. 
Place: Atlantic City, N. J. Time: June 10-14, 1935. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. J. M. Wheeler, 635 W. 165th St., New York. 
President-Elect: Dr. Wells P. Eagleton, 15 Lombardy St., Newark, N. J. 
a Secretary-Treasurer: Dr. William P. Wherry, 1500 Medical Arts Bldg., 
maha. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. G. M. Byers, 1458 Mountain St., Montreal. 
Secretary-Treasurer: Dr. J. Milton Griscom, 2213 Walnut St., Philadelphia. 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 


President: Mr. William Fellows Morgan. 
Managing Director: Mr. Lewis H. Carris, 50 W. 50th St., New York. 
Place: New York. Time: November, 1934. 


SECTIONAL 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 
President: Dr. Hugo B. C. Riemer, 128 Newbury St., Boston. 
Secretary-Treasurer: Dr. Benjamin Sachs, 483 Beacon St., Boston. 
Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


Pactric Coast OTO-OPHTHALMOLOGICAL SOCIETY 
President: Dr. Frank B. Kistner, Mayer Bldg., Portland, Ore. 


Secretary-Treasurer: Dr. Frederick C. Cordes, 384 Post St., San Francisco. 
Place: Portland, Ore. Time: Spring, 1935. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Francis A. Brugman, 509 Olive St., Seattle. 
Secretary-Treasurer: Dr. Noble Dick, 1115 Terry Ave., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


Rock RIveR VALLEY Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. Harry Shearer, 405 E. Grand Ave., Beloit, Wis. 
Secretary-Treasurer: Dr. W. S. Beyer, 1101 Talcott Bldg., Rockford, III. 
Place: Rockford, Ill., Janesville or Beloit, Wis. Time: Third Tuesday of each 

month. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. R. McKinney, 703 Second National Bank Bldg., Saginaw, Mich. 

Secretary-Treasurer: Dr. W. K. Slack, 308 Eddy Bldg., Saginaw, Mich. 

Place: Saginaw, Mich., or Bay City, Mich. Time: First Friday of each month, 
except July and August. 


Sioux VALLEY EYE AND Ear ACADEMY 


President: Dr. John B. Gregg, 101 S. Main St., Sioux Falls, S. D. 
Secretary-Treasurer: Dr. F. H. Roost, 420 Trimble Bldg., Sioux City, Iowa. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON EyE, Ear, NOSE AND THROAT 
Chairman:. Dr. Dunbar Roy, 113 N. Pryor St., Atlanta, Ga. 

Secretary: Dr. William A. Wagner, 914 American Bank Bldg., New Orleans. 
Place: New Orleans. Time: 1934. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. Carl Snapp, 604 Medical Arts Bldg., Grand Rapids. a 
Secretary-Treasurer: Dr. Lee O. Grant, 420 Medical Arts Bldg., Grand Rapids. 
Time: Third Thursday of alternate months. 
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WESTERN PENNSYLVANIA Eye, Ear, NOSE AND THROAT SOCIETY 
President: Dr. O. G. A. Barker, 532 Main St., Johnstown. 


Secretary-Treasurer: Dr. C. W. Beals, Weber Bidg., DuBois. 
Time: Third Thursday of October and May. 


STATE 


CoLoraDO OPHTHALMOLOGICAL SOCIETY 
President: A presiding officer is selected for each meeting alternately until all 
members have served. 
Secretary: Dr. Edna M. Reynolds, 920 Republic Bldg., Denver. 
Place: Capitol Life Building, Denver. Time: 7:30 p. m., third Saturday of the 
month, October to April, inclusive. 


CONNECTICUT STATE MEDICAL SocIETY, SECTION ON EYE, 
Ear, NOSE AND THROAT 


President: Dr. Edward J. Whalen, 750 Main St., Hartford. 


Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 
Time: May, November. 


Eye, Ear, NosE aND THROAT CLUB OF GEORGIA 
President: Dr. W. R. Bedingfield, 753 Broad St., Augusta. 
Secretary-Treasurer: Dr. J. A. Smith, 700 Spring St., Macon. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTOo-LARYNGOLOGY 


President: Dr. J. Kent Leasure, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Fred Overman, 611 Hume-Mansure Bldg., Indianapolis. 
Place: Richmond. Time: Dec. 12, 1934. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. W. F. Boiler, 105 E. Iowa Ave., Iowa City. 
Secretary-Treasurer: Dr. Lawrence A. Taylor, 118 E. Second St., Ottumwa. 


MICHIGAN STATE MEDICAL SOCIETY, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. Peter T. Grant, 148 Monroe Ave., Grand Rapids. 


Secretary: Dr. Ralph B. Fast, 1410 Bank of Kalamazoo Bldg., Kalamazoo. 
Place: Battle Creek. Time: 1934. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Gordon B. New, Mayo Clinic, Rochester. 
Secretary-Treasurer: Dr. Walter E. Camp, Medical Arts Bldg., Minneapolis. 
Time: Second Friday of each month from October to May. 


MontTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. Lawrence G. Dunlap, 101 Main St., Anaconda. : 
Secretary: Dr. A. W. Morse, Phoenix Blidg., Butte. 


New Jersey STATE Mepicat Society, SECTION ON OPHTHALMOLOGY, 
OroLocy AND RHINOLARYNGOLOGY 
Chairman: Dr. S. T. Hubbard, 294 State St., Hackensack. 
Secretary: Dr. G. S. Laird, 125 Central Ave., Westfield. 


New Yorxk State MEpIcat Society, Eve, Ear, NosE anp THROAT SECTION 


Chairman: Dr. Frank M. Sulzman, 1831 Fifth Ave., Troy. 
Secretary: Dr. Webb W. Weeks, 20 E. 53rd St., New York. 
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NortH Dakota ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. H. O. Ruud, 318 De Mers Ave., Grand Forks. 
Secretary-Treasurer: Dr. F. L. Wicks, 516 Fourth St., Valley City. 

Place: Valley City. Time: 1934. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. A. B. Dykman, Medical Dental Bldg., Portland. 
Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHODE IsLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Robert C. O’Neil, 105 Waterman St., Providence. 
Secretary and Treasurer: Dr. Gordon J. McCurdy, 122 Waterman St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Walter Bristow, Medical Bldg., Columbia. 
Secretary: Dr. J. W. Jervey, Jr., 101 Church St., Greenville. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. C. D. Blassingame, 899 Madison Ave., Memphis. 
Secretary-Treasurer: Dr. Ralph O. Rychener, 130 Madison Ave., Memphis. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. C. C. Cody, 1304 Walker Ave., Houston. 
Secretary: Dr. O. M. Marchman, 1719 Pacific Ave., Dallas. 


UTAH OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. R. Slopanskey, 9 Exchange Pl., Salt Lake City. 
Secretary-Treasurer: Dr. T. F. Welsh, 920 Boston Bidg., Salt Lake City. 
Time: Third Monday of each month. 


VIRGINIA SOCIETY OF OTO-LARYNGOLOGY AND OPHTHALMOLOGY 
President: Dr. Beverley R. Kennon, 142 W. York St., Norfolk. 
Secretary-Treasurer: Dr. George G. Hankins, Medical Arts Bldg., Newport News. 


WEsT VIRGINIA STATE MEDICAL ASSOCIATION, Eye, Ear, Nose 
AND THROAT SECTION 
President: Dr. Harry V. Thomas, 95 Fairmont Ave., Fairmont. 
Secretary: Dr. W. F. Beckner, 1050 Fifth Ave., Huntington. 


LOCAL 


ACADEMY OF MEDICINE OF NORTHERN NEw JERSEY, SECTION 
ON Eye, Ear, NosE AND THROAT 
Chairman: Dr. Browne Morgan, 260 Liberty St., Bloomfield. 
Secretary: Dr. A. Russell Sherman, 671 Broad St., Newark. 
Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday of 
each month. 


ACADEMY OF MEDICINE OF ToRONTO, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. Colin Campbell, 170 St. George St., Toronto. 
Secretary: Dr. H. M. Macrae, 170 St. George St., Toronto. 
Time: First Monday of winter months. 


ATLANTA Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. W. L. McDougall, 50 Whitehall St., Atlanta, Ga. 
Secretary: Dr. William O. Martin, Jr., 384 Peachtree St., Atlanta, Ga. 
Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thurs- 
day of each month. 
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BALTIMORE MEDICAL SOCIETY, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Lloyd B. Whitham, Mt. Vernon Pl. and Charles St., Baltimore. 

Secretary: Dr. Mary L. Small, 18 W. Read St., Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m., 
fSurth Thursday of each month from October to May. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. John H. Bailey, 855 St. Marks Ave., Brooklyn. 

Secretary-Treasurer: Dr. George Freiman, 703 Grand St., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. H. H. Glosser, 448 Franklin St., Buffalo. 
Secretary-Treasurer: Dr. I. J. Koenig, 40 North St., Buffalo. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. E. V. L. Brown, 122 S. Michigan Ave., Chicago. 
Secretary-Treasurer: Dr. Thomas D. Allen, 122 S. Michigan Ave., Chicago. 
Place: Medinah Michigan Avenue Club, 505 N. Michigan Ave. Time: Third 
Monday of each month from October to May. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. A. L. Stotter, 1148 Euclid Ave., Gleveland. 
Secretary: Dr. James T. Collins, 1105 Medical Arts Bldg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


CLEVELAND OPHTHALMOLOGICAL CLUB 


Chairman: Dr. W. P. Chamberlain, 7405 Detroit Ave., Cleveland. 
Secretary: Dr. A. D. Ruedemann, Cleveland Clinic, Cleveland. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. John Milton Griscom, 2213 Walnut St., Philadelphia. 
Clerk: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


COLUMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


Chairman: Dr. Albert D. Frost, 681 E. Broad St., Columbus, Ohio. 
Secretary-Treasurer: Dr. M. Goldberg, 328 E. State St., Columbus, Ohio. 
Time: First Monday of each month. 


DALLAS ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. T. S. Love, 1719 Pacific Ave., Dallas, Texas. 

Secretary: Dr. Daniel Brannin, 1719 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Moines ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. C. C. Walker, 410 6th Ave., Des Moines, Iowa. 

Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 

Time: 7:45 p. m., third Monday of every month, September to May. 
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DETROIT OPHTHALMOLOGICAL CLUB 
Chairman: Members rotate alphabetically. 
Secretary: Dr. Raymond S. Goux, David Whitney Bldg., Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 


EASTERN NEw York EYE, Ear, NOSE AND THROAT ASSOCIATION 


President: Dr. Edward B. O’Keefe, 901 State St., Schenectady. 
Secretary-Treasurer: Dr. W. C. Mott, 118 Washington Ave., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 


Fort WortH Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. E. L. Howard, 600 W. 10th St., Fort Worth, Texas. 

Secretary-Treasurer: Dr. Van D. Rathgeber, 1012 Medical Arts Bldg., Fort 
Worth. 

Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m.,, first Friday of each 
month except July and August. 


GRAND Rapips Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Carl F. Snapp, 26 Sheldon Ave., Grand Rapids, Mich. 

Secretary-Treasurer: Dr. Walter W. Oliver, 320 Medical Arts Bldg., Grand 
Rapids, Mich. 

Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. 


Houston ACADEMY OF MEDICINE, EYE, Ear, NOSE AND 
THROAT SECTION 
President: Dr. E. L. Goar, 1304 Walker Ave., Houston, Texas. 
Secretary: Dr. J. C. Dickson, 622 Medica! Arts Bldg., Houston, Texas. 
Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND CTOLARYNGOLOGICAL SOCIETY 
President: Dr. D. A. Bartley, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 


Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to May. 


Kansas City Society OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. M. B. Simpson, 1103 Grand Ave., Kansas City, Mo. 
Secretary: Dr. Harold B. Hedrick, 618 Professional Bldg., Kansas City, Mo. 
Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 


Lonc BeacuH Eye, Ear, NosE AND THROAT SOCIETY 


Chairman: Dr. Russell T. Uhls, 110 Pine Ave., Long Beach, Calif. 
Secretary-Treasurer: Dr. Kenneth C. Brandenburg, 707 Security Bldg., Long 
Beach, Calif. 


Place: Professional Bldg. Time: Last Wednesday of each month from October 
to May. 


Los ANGELES SOCIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. F. H. Brandt, 1136 W. Sixth St., Los Angeles. 
Secretary-Treasurer: Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 
Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd. Time: 

6:30 p. m., fourth Monday of each month from September to May, inclusive. 


LouIsvILLE Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Charles Dwight Townes, 332 W. Broadway, Louisville, Ky. 

Secretary-Treasurer: Dr. J. S. Bumgardner, 1103 Heyburn Blidg., Louisville, Ky. 

Place: French Village. Time: 6:30 p. m., second Thursday of each month from 
September to May, inclusive. 








DIRECTORY 


MEDICAL SOCIETY OF THE District OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTOo-LARYNGOLOGY 
Chairman: Dr. George B. Trible, 1801 I St., Washington. 
Secretary: Dr. Harry F. Davies, 1835 I St., Washington. 


Place: 1718 M St., N. W. Time: 8 p. m, third Friday of each month from 
October to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 
Secretary-Treasurer: Dr. Herbert G. Schmidt, 238 W. Wisconsin Ave., Milwaukee. 


President: Dr. O. P. Schoofs, 324 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., fourth Tuesday of each month. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. J. A. MacMillan, 1410 Stanley St., Montreal, Canada. 
Secretary: Dr. A. L. Guertin, 410 Sherbrooke St., West, Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Frederick E. Hasty, 119 Seventh Ave. N., Nashville, Tenn. 

Secretary-Treasurer: Dr. Kate Savage Zerfoss, 803 Medical Arts Bldg., Nashville, 
Tenn. 

Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month from 
October to June. 


NEw ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 
Secretary-Treasurer: Dr. R. H. Fisher, Chess and Checker Club, New Orleans. 
Place: Eye, Ear, Nose and Throat Hospital. Time: Third Thursday of each 

month from October to June. 


New YorK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. Webb William Weeks, 20 E. 53d St., New York. 


Secretary: Dr. Guernsey Frey, 121 E. 60th St., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


OMAHA AND Counci, BLUFFS OPHTHALMOLOGICAL AND 
OTo-LARYNGOLOGICAL SOCIETY 
President: Dr. Abbott M. Dean, 532 First Ave., Council Bluffs, Iowa. 
Secretary-Treasurer: Dr. Robert H. Rasgorshek, 425 Aquila Court, Omaha. 
Place: Omaha Club, 20th and Douglas Sts., Omaha. Time: 6 p. m., dinner; 
7 p. m., program; third Wednesday of each month from October to May. 


PHILADELPHIA County MeEpicat Society, Eye SEctTIon 


Chairman: Dr. Charles R. Heed, 1205 Spruce St., Philadelphia. 
Secretary: Dr. Sidney L. Olsho, 235 S. 15th St., Philadelphia. 
Time: First Thursday of each month from October to May. 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Edward B. Heckel, Jenkins Arcade Bldg., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 
Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 





ARCHIVES OF OPHTHALMOLOGY 


PITTSBURGH SLIT-LAMP SOCIETY 


President: Dr. W. W. Blair, 121 University P1., Pittsburgh. 

Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 

Place: 121 University Pl. Time: Second Monday evening of every month, except 
June, July, August and September. 


RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. F. H. Lee, 501 E. Franklin St., Richmond, Va. 

Secretary: Dr. William R. Weisiger, Medical Arts Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 


ROCHESTER Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. E. W. O’Brien, 5 N. Goodman St., Rochester, N. Y. 

Secretary-Treasurer: Dr. W. D. Edwards, 389 Monroe Ave., Rochester, N. Y. 

Place: Rochester Medical Association, 113 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louris OPHTHALMIC SOCIETY 


President: Dr. E. C. Spitze, 234 Collinsville Ave., East St. Louis, III. 

Secretary: Dr. Carl T. Eber, 1006 Carleton Bldg., St. Louis. 

Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Robert E. Parrish, 712 Medical Arts Bldg., San Antonio, Texas. 
Secretary-Treasurer: Dr. Frank Steed, Nix Professional Bldg., San Antonio, 


Texas. 
Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


San Francisco County MEpIcAL SOcIETy, SECTION ON EYE, 
Ear, NOSE AND THROAT 


Chairman: Dr. Robert S. Irvine, 490 Post St., San Francisco. 

Secretary: Dr. Frank H. Rodin, 490 Post St., San Francisco. 

Place: Society’s Building, 2180 Washington St., San Francisco. 

Time: Fourth Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, NOSE AND THROAT SOCIETY 


President: Dr. W. L. Atkins, 940 Margaret Pl., Shreveport, La. 

Secretary-Treasurer: Dr. Leon F. Gray, 1214 Slattery Bldg., Shreveport, La. 

Place: 1240 Texas Ave. Time: 8:15 p. m., fourth Tuesday of every month 
except June, July and December. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Marc Anthony, 422 Riverside Ave., Spokane, Wash. 

Secretary: Dr. Raymond A. Lower, 1455 Paulsen Medical and Dental Bldg., 
Spokane, Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


Syracuse Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. H. O. Brust, 820 S. Crouse Ave., Syracuse, N. Y. 

Secretary-Treasurer: Dr. W. J. Werfelmann, 109 S. Warren St., Syracuse, N. Y. 

Place: University Club. Time: Second Friday of each month except June, July 
and August. 
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